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METHODS AND COMPOSITIONS FOR TREATING HEPATITIS C VIRUS 

FIELD OF THE INVENTION 

This invention is in the area of pharmaceutical chemistry, and is in particular, is a 
compound, method and composition for the treatment of hepatitis C virus. This application 
claims priority to U.S. provisional ^pHcation no. 60/206,585, filed on May 23, 2000. 



BACKGROUND OF THE INVENTION 

The hepatitis C virus (H.CV) is the leading cause of chronic liver disease worldwide. 
(Boyer, N. et al. J. Hepatol. 32:98-112, 2000); HCV causes a slow growing viral infection 
and is the major cause of cirrhosis and hepatocellular carcinoma (Di Besceglie, A. M. and 
Bacon, B. R., Sdentific American, Oct.: 80-85, (1999); Boyer, N. et al J. Hepatol. 32:98- 
112, 2000). An estimated 170 million parsons are infected with HCV worldwide. (Boyer, 
N. et al J. Hepatol 32:98-112, 2000). Cirrhosis caused by chronic hepatitis C infection 
accounts for 8,000-12,000 deaths per year in the United States, and HCV infection is the 
leading indication for liver transplant. 

HCV is known to cause at least 80% of posttransfusion hepatitis and a substantial 
proportion of sporadic acute hepatitis. Preliminary evidence also implicates HCV in many 
cases of "idiopathic" chronic hepatitis, "cryptogenic" cirrhosis, and probably hepatocellular 
carcinoma unrelated to other hepatitis viruses, such as Hepatitis B Virus (HBV). A small 
proportion of heal&y persons appear to be chrome HCV carriers, varying with geography 
and otilier epidemiological fectors. The numbers may substantially exceed those for HBV, 
Aough information is still preliminary; how many of these persons have subclinical chronic 
liver disease is unclear. (The Merck Manual, ch. 69, p. 901, 16th ed., (1992)). 

HCV has been classified as a membesr of the virus family Flaviviridae that includes 
the genera flavivinises, pestiviruses, and hapacdviruses which includes hepatitis C viruses 
(Rice, C. M., Flaviviridae: The viruses and their replication. In: Fields Virology, Editors: 
Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven Publishers, Philadelphia, 
PA, ChaptCT 30, 931-959, 1996). HCV is an enveloped virus containing a positive-sense 
single-stranded KNA genome of approximately 9.4kb. The viral genome consists of a 5' 
untranslated region (UTR), a long open reading firame encoding a polyprotein precursor of 



wo 01/90121 PCTAJSOl/16671 
approximately 3011 amino acids, and a short 3' UTR. The 5* UTR is the most highly 

conserved part of the HCV genome and is important for the initiation and control of 

polyprotein translation. Translation of the HCV genome is initiated by a cap-independent 

mechanism known as internal ribosome entry. This mechanism involves the binding of 

5 ribosomes to an RNA sequence known as the internal ribosome entry site (IRES). An RNA 

pseudoknot structure has recently been determined to be an essential structural element of 

the HCV IRES. Viral structural proteins include a nucleocapsid core protein (C) and two 

envelope glycoproteins, El and E2. HCV also encodes two proteinases, a zinc-dependent 

metalloproteinase encoded by the NS2-NS3 region and a serine proteinase encoded in the 

10 NS3 regioiL Ihese proteinases are required for cleavage of specific regions of flie precursor 

polyprotein into mature peptides. The carboxyl half of nonstructural protein 5, NS5B, 

contains the RNA-dependent RNA polymerase. The function of the remaining 

nonstructural proteins, NS4A and NS4B, and .that of NS5A (the amino-terminal half of 

nonstructural protein 5) remain unknown. 

15 A significant focus of current antiviral research is directed toward the development 

of improved metiiods of treatment of chronic HCV infections in humans (Di Besceglie, A. 
M. and Bacon, B. R., Scientific American, Oct.: 80-85, (1999)). Currently, there are two 
primary antiviral compounds, Ribavirin and interferon-alpha, which are used for the 
treatment of chronic HCV infections in hximans. 

20 Treatment of HCV Infection with Ribivarin 

Ribavirin (l-iS-D-ribofiuranosyl-l-l,2,4-triazole-3--caiboxamide) is a synthetic, non- 
interferon-inducing, broad spectrum antiviral nucleoside analog sold under the trade name, 
Virazole (The Merck Indra, 1 1th edition. Editor: Budavari, S., Merck & Co., Inc., Rahway, 
NJ, pl304, 1989). United States Patent No. 3,798,209 and RE29,835 disclose and claim 
25 Ribavirin. Ribavirin is structurally similar to guanosine, and has in vitro activity against 
several DNA and RNA viruses including Flaviviridae (Gary L. Davis. Gastroenterology 
118:S104-S114, 2000). 

Ribavirin reduces serum amino transferase levels to normal in 40% or patients, but it 
does not lower serum levels of HCV-RNA (Gary L. Davis. Gastroenterology 118:S104- 
30 SI 14, 2000). Thus, Ribavirin alone is not effective in reducing viral RNA levels. 
Additionally, Ribaviiin has significant toxicity and is known to induce anemia. 



2 



PCTAJSOl/16671 

WO 01/90121 

Tr^itment of HCV Ttifeetion with Interferon 

Interferons (IFNs) are compounds that have been conunerciaUy available for the 
treatment of chronic hepatitis for nearly a decade. IFNs are glycoproteins produced by 
inmnme cells in response to viral infection. IFNs inhibit viral rephcation of many viruses. 
5 including HCV, and when used as the sole treatment for hepatitis C infection. IFN 
suppresses serum HCV-RNA to undetectable levels. Additionally. IFN nonnalizes serum 
amino transferase levels. Unfortunately, the effects of IFN are tenqwrary and a sustained 
response occurs in only 8%-9% of patients chronicaUy infected with HCV (Gary L. Davis. 
Gastroenterology 1 18:S104-S114, 2000). 
10 A number ofpatents disclose HCV treatments using interfeton-based therapies. For 

example, U.S. Patent No. 5 W84 to Blatt et al discloses methods for retreatment of 
patients afflicted with HCV using consensus interferon. U.S. Patent No. 5.942,223 to Bazer 
et al discloses an anti-HCV therapy using ovine or bovine interferon-tau. U.S. Patent No. 
5 928 636 to Alber et al discloses the combination therapy of interleukin-12 and interferon 
15 alpha'for the treatment of infectious diseases including HCV. U.S. Patent No. 5^21 to 
Glue et al discloses the use of polyethylene glycol modified interferon for the treatment of 
HCV U.S. Patent No. 5.849,696 to Chretien et al discloses the use of thymosins, alone or 
. in combination with interferon, for treating HCV. U.S. Patent No. 5,830.455 to Valtuena et 
al discloses a combination HCV therapy employing mterferon and a firee radical scavenger. 
20 U.S. Patent No. 5,738,845 to Imakawa discloses the use of human interferon tau proteins for 
treating HCV. Other mterferon-based treatments for HCV are disclosed in U.S. Patent No. 
5,676.942 to Testa et al, U.S. Patent No. 5.372.808 to Blatt et al, and U.S. Patent No. 
5,849,696. 



25 



rombination of Interfer nii and Ribavirin 

The combination of IFN and Ribavirin for the treatment of HCV infection has been 
reported to be effective in the treatment of IFN naive patients (BattagUa. A.M. et al, Ann. 
Pharmacother. 34:487-494, 2000). Results are promising for this combination treatment 
both before hepatitis develops or when histological disease is present (Berenguer, M. et al 
Antivir. Ther. 3(Suppl. 3):125-136. 1998). Side effects of combination ther^y include 
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hemolysis, flu-like symptoms, anemia, and fatigue. (Gary L. Davis. Gastroenterology 



118:S104-S114, 2000). 

Additional References Disclosing Methods to Treat HCV^ Infecttons 

A number of HCV treatments are reviewed by Bymock et aL in Antiviral Chemistry 
5 <fe Chemotherapy, 11:2; 79-95 (2000). 

Several substrate-based NS3 protease inhibitors have been identified in the 
literature, in which the scissile amide bond of a cleaved substrate is replaced by an 
electrophile, which interacts with the catalytic serine. Attwood et aL (1998) Antiviral 
peptide derivatives, 98/22496; Attwood et aL (1999), Anti^nral Chemistry and 

10 Chemotherapy 10.259-273; Attwood et aL (1999) Preparation and use of amino acid 
derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et aL 
(1998) Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, WO 
98/17679- The reported inhibitors terminate in an electrophile such as a boronic acid or 
phosphonate. Llinas-Brunet et aL (1999) Hepatitis C inhibitor peptide analogues, WO 

15 99/07734. Two classes of electrophile-based inhibitors have been described, 
alphaketoamides and hydrazinoureas. 

The literature has also described a number of non-substrate-based inhibitors. For 
example, evaluation of the inhibitory effects of 2,4,6-trihydroxy-3-nitro-benzainide 
derivatives against HCV protease and other serine proteases has been reported. Sudo, K. et 
20 aL, (1997) Biochemical and Biophysical Research Communications, 238:643-647; Sudo, K. 
et aL (1998) Antiviral Chemistry and Chemotherapy 9:186. Using a reverse-phase HPLC 
assay, the two most potent compounds identified were RD3-4082 and RD3-4078, the 
, former substituted on the amide with a 14 carbon chain and the latter processing a /?ara- 
phenoxyphenyl group. 

25 Thiazolidine derivatives have been identified as micromolar inhibitors, using a 

reverse-phase HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate. Sudo, 
K. et aL (1996) Antiviral Research 32:9-18. Compound RD-1-6250, possessing a fused 
cinnamoyl moiety substituted with a long alkyl chain, was the most potent against the 
isolated enzyme. Two other active examples were RD4 6205 and RD4 6193. 
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"'"Ser Hterature re5,orts screening of a relatively small library using an EUSA as^ay 
and the identification of three compounds as potent inhibitors, a thiazoHdme and two 
b^des. KakiuchiN. etal.J. EBS Letters 421:211-220; TakeshitaN. et al., Analytical 
Biochemistry 247:242-246, 1997. Several U.S. patents disclose protease inhibitors for the 
5 treatment of HCV. For example. U.S. Patent No. 6,004,933 to Spruce et al. discloses a 
class of cysteine protease inhibitors for inhibiting HCV endopeptidase 2. U.S. Patent No. 
5 990.276 to Zhang et al. discloses synthetic inhibitors of hepatitis C virus NS3 protease, 
^e irinbitor is a subsequence of a substrate of the NS3 protease or a substrate of the NS4A 
cofector. The use of restriction enzymes to tr^at HCV is disclosed in U.S. Patent No. 
10 5,538,865 to Reyes et al. 

Isolated from the fermentation culture broth of Str^tomyces sp.. Sch 68631, a 
phenan-threnequinone. possessed micromolar activity against HCV protease in a SDS- 
PAGE and autoradiography assay. Chu M. et al.. Tetrahedron Letters 37:7229-7232. 1996. 
m another example by the same authors, Sch 351633. isolated from the fimgus Penidllium 
15 griscojuluum, demonstrated micromolar activity in a scintiUation proximity assay. Chu M. 
et al., Bioorganic and Medicinal Chemistry Letters 9:1949-1952. Nanomolar potency 
agamst the HCV NS3 protease enzyme has been achieved by the design of selective 
irfdbitox^ based on the macromolecule egUn c. EgUn c, isolated from leech, is a potent 
ixdnbitor of several serine proteases such as S. griseus proteases A and B, OK^hymotrypsm, 
20 chymase and subtilisin. Qasim M.A. et al. Biochemistry 36:1598-1607. 1997. 

HCV heUcase inhibitors have also been reported. U.S. Patent No. 5,633.358 to 
Diana G.D. et al.; PCX Publication No.WO 97/36554 of Diana GD. et al. Tliere are a few 
reports of HCV polymerase inhibitors: some nucleotide analogues, gUotoxin and the natural 
product cerulenin. F^R. et al.. Journal of Virology 73:1649-1654, 1999; I^hmann V. 
25 et al., Virology 249:108-118, 1998. 

Antisense phosphorothioate oUgodeoxynucleotides complementary to sequence 
stretches in the 5' non-coding region of the HCV, are reported as efficient inhibitors of 
HCV gene expression in in vitro translation and ncpG2 HCV-luciferase ceU culture 
systems. Alt M. a/.. Hepato/cgy 22:707-717. 1995. Recent work has demonstrated that 
30 nucleotides 326-348 comprising the 3' «id of the NCR and nucleotides 371-388 located in 
the core coding region of the HCV RNA are effective targets for antisense-mediated 
inhibition of viral translation. Alt M. .^«/.,^cArve, o/7z>./.gy 142:589-599, 1997. U.S. 
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Patent No. 6,001,990 to Wands et al discloses oligonucleotides for inhibiting the 

replication of HCV. PCT Publication No. WO 99/29350 discloses compositions and 

methods of treatment for hepatitis C infection comprising the administration of antisense 

oligonucleotides that are complementary and hybridizable to HCV-RNA. U.S. Patent No. 

5 5,922,857 to Han et al disclose nucleic acids corresponding to the sequence of the 

pestivirus homology box IV area for controlling the translation of HCV. Antisense 

oligonucleotides as therapeutic agents have been recently reviewed (Galderisi U. et aL, 

Journal of Cellular Physiology 181:251-257, 1999). 

Other compounds have been reported as inhibitors of IRES-dependent translation in 
10 HCV. J^anese Patent Publication JP-08268890 of Ikeda N et aL\ Japanese Patent 
Publication JP-10101591 of Kai, Y, et al Nuclease-resistant ribozymes have been targeted 
at the IRES and recently reported as inhibitors in an HCV-poliovirus chimera plaque assay. 
Maccjak D.J. et al, Hepatology 30 abstract 995, 1999. The use of ribozymes to treat HCV 
is also disclosed in U.S. Patent No. 6,043,077 to Barber et al, and U.S. Patent Nos. 
15 5,869,253 and 5,610,054 to Draper et al 

Other patents disclose the use of immune system potentiating compounds for the 
treatment of HCV. For example, U.S. Patent No. 6,001,799 to Chretien et al discloses a 
method of treating hepatitis C in non-responders to interferon treatment by administering an 
immune system potentiating dose of thymosin or a thymosin fragment. U.S. Patent Nos. 
20 5,972,347 to Eder et al and 5,969,109 to Bona et al disclose antibody-based treatments for 
treating HCV. 

U.S. Patent No. 6,034,134 to Gold et al discloses certain NMDA receptor agonists 
having immunodulatory, antimalarial, anti-Boma virus and anti-Hepatitis C activities. The 
disclosed NMDA receptor agonists belong to a family of 1-amino-alkylcyclohexanes. U.S. 

25 Patent No. 6,030,960 to Morris-Natschke et al discloses the use of certain alkyl lipids to 
inhibit the production of hepatitis-induced antigens, including those produced by the HCV 
virus. U.S. Patent No. 5,922,757 to Chojkier et al discloses the use of vitamin E and other 
antioxidants to treat hepatic disorders including HCV. U.S. Patent No. 5,858,389 to 
Elsherbi et al, discloses iht use of squaloie for treating hepatitis C. U.S. Patent No. 

30 5,849,800 to Smith et al discloses the use of amantadine for treatment of Hepatitis C. U.S. 
Patent No. 5,846,964 to Ozeki et al. discloses the use of bile acids for treating HCV. U.S. 
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Patent No. 5,491,135 to Blough et al discloses the use of N-0)hosphonoacetyl)-L-aspartic 

acid to treat flaviviruses such as HCV. 

Other compounds proposed for treating HCV include plant extracts (U.S. Patent No. 
5,837,257 to Tsai et al, U.S. Patent No. 5,725,859 to Omer et al, and US. Patent No. 
6,056,961), piperidenes (U.S. Patent No. 5,830,905 to Diana et al\ benzenedicarboxamides 
(U.S. Patent No. 5,633,388 to Diana et al\ polyadenylic acid derivatives (U.S. Patent No. 
5,496,546 to Wang et al\ 2',3*-dideoxyinosine (U.S. Patent No. 5,026,687 to Yarchoan et 
al\ benzdmidazoles (U.S. Patent No. 5,891,874 to Colacino et al). 

In light of the fact that the hepatitis C virus has reached epidemic levels worldwide, 
and has tragic effects on the infected patient, there remains a strong need to provide new 
effective pharmaceutical agents to treat hepatitis C that has low toxicity to the host 

Therefore, it is an object of the present invention to provide a compound, method 
and composition for the treatment of a host infected with hq>atitis C vmis. 



SUMMARY OF THE INVENTION 

Compounds, methods and compositions for the treatment of hepatitis C infection are 
described that include an effective hepatitis C treatment amount of a )S-D- or ^-L-nucleoside 
of the Formulas (I) - (XVIII), or a phannaceutically acceptable salt or prodrug thereof 

In a first principal embodiment, a compound of Formula I, or a phannaceutically 
accq)table salt or prodrug thereof, is provided: 



Y 




(I) 

wherein: 

R^, and R^ are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
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sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 

wherein the phenyl group is optionally substituted with one or more substituents as 

described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 

acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 

group which when administered in vivo is capable of providing a compoimd wherein R\ 

or is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR'^R^ or SR^; 

and are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR^NRWorSR^and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

Li a second principal embodiment, a compound of Formula n, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




CO) 

wherein: 

R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered m vivo is capable of 
providing a compound wherein R\ R^ or R^ is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NR^R^ or SR^; 
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X' and are independenUy selected from the group condsting of H, strai^t chamed, 
branched or cycUc alkyl, CO-alkyl. CO-aryl, CO-aDcoxyalkyl. chloro, bromo. fluoio, iodo, 
OR*,NR'^^orSR^and 

R'* and R' are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a third principal embodiment, a compound of Formula HI, or a phaimaceutically 
acceptable salt or prodrug thereof, is provided: 




wherein: 



r\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabihzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein Ihe phenyl groap is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phosphoUpid; an amino acid; a carbohydrate; a 'peptide; a cholesterol; or other 
pharmaceuticaUy acceptable leaving group which when administered in vivo is cq>able of 
providing a compound wherein R', R' or R^ is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR^R^ or SR*; 

X' and X^ are independently selected from the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyU CO-aryi, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
0R\ NR'^^ or SR^ and 

R* and R' are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 
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In a fouith principal embodiment, a compound of Fonnnla IV, or a phamiaceutically 

acceptable salt or prodrug thereof, is provided: 

Y 




(IV) 

wherein: 

R\ B} and are indepeadenfly H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methaaesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as 
described in tibie definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other phamiaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compoimd wherein R', R^ 
or R^ is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR'*, NR'^R^ or SR"*; 

is selected from the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR'^NR^ or SR^; and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

hi a fifth principal embodiment, a compound of Formula V, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 
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OR* OR^ 



(V) 

wherein: 

R' r2 and are independeatly It phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized pho^hate prodrug); aoyl (including lower acyl); dkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl includmg 
^e^anesulfonyl and benzyl whereinfl^ephenyl group is optionaUysubstitated with 

xnore substituents as described in the definition of aryl given herein; a Upid, includmg a 
pbosphoHpid; an anuno acid; a carbohydrate; a peptide; a cholesterol; or odaer 
pharmaceuticany acceptable leaving group which when administered in is capable of 
providing a compound whereinR\ or is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo. OR*, NRV or SR\ 

X' is selected from the group condsting of H, straight chained, branched 

CO-alkyl, CO-aryl, CO-alkoxyaDcyl, chloro, bromo, fluoro, iodo. 0R\ NR^ or SR ; and 

r4 r5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 

not limited to methyl, ethyl, propyl and cyclopropyl). 

In a sixlh principal embodiment, a compound of Formula VI. or a phamiaceuticaUy 
acceptable salt or prodrug thereof is provided: 




OR* OR* 
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R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); allcyl 
(including lower aUcyl); sulfonate ester including alkyl or arylallcyl sutfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ or R^ is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 0R^ NR'^NR^ or SR^ and 

R'* and R^ are independently hydrogen, acyl (includmg lower acyl), or alkyl (including but 
not hmited to methyl, ethyl, propyl and cyclopropyl). 

In a seventh principal embodiment, a compound selected from Formulas VII, VIII 
and EX, or a phannaceutically acceptable salt or prodrug thereof, is provided: 




Base 



R'O. 




R'O. 




(VH) 



(vm) 



(IX) 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

r\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a hpid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R\ R^ or R^ is independently H or phosphate; 
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rMs hXgen, hydroxy, alkyl (iBcluding lower alkyl). azido, cyano. alkenyl. alkynyl. Br- 
vinyl. 2-Br-ethyl, -C(0)0(a]kyl). -C(0)Oaower alkyl). -O(acyl), -OOower acyl), -0(a]kyl), 
-Oaower alkyl), -O(alkenyl), CF3. chloro, bromo, fluoro, iodo, NO2, NH2. -NHOower 
alkyl), -NH(acyl), -NGower aXkylh, -N(acyl)2; and 

XisO, S, S02orCH2. 

In a eighth principal embodiment, a compound of Fonnulas X, XI and XII, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided: 




Base giQ 





Base 



or' or' 



(X) 



or' r' 



(XI) 



(xn) 



wherein: 



Base is a purine or pyrimidine base as defined herein; 

R\ r2 and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower. alkyl); sulfonate ester including alkyl or aiylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl groiq) is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesteroU or other 
pharmaceutically acc^table leaving group which when administered in vivo is capable of 
providing a compound wherein R\ orR^ is independently H or phosphate; 
R« is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano. alkenyl, alkynyl. Br- 
vinyl. -C(0)0(alkyl). -C(O)O0ower alkyl). -O(acyl), -O(lower acyl), -O(alkyl), -OGower 
alkyl), -0(alkenyl), chloro. bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

r7 is hydrogen, 0R\ hydroxy, alkyl (including lower alkyl). azido. cyano. alkenyl alkynyU 
Br-vinyl, -C(0)0(alkyl). -C(0)Oaower alkyl). -0(acyl). -OOower acyl), -0(a]kyl). - 
OOower alkyl), -O(alkenyl), chlorine, broniine. iodine. NO2, NH2, -NHOower alkyl), - 
NH(acyl), -N(lower alky02, -N(acyl)2; and 
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Xis 0, S, SO2 orCHa. 

In a ninth principal embodiment a compound selected j&om Formulas XIII, XIV and 
XV, or a phannaceutically acceptable salt or prodrug thereof, is provided: 




(Xm) (XIV) (XV) 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^, and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester mcluding alkyl or arylaUcyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving groiq) which when administered in vivo is enable of 
providing a compound wherein R^ R^ or R^ is independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -OGower acyl), -O(alkyl), ^0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; and 

Xis O, S, SOaorCHz. 

In a tenth principal embodiment the invention provides a compound of Formula 
XVI, or a phannaceutically acceptable salt or prodrug thereof: 
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wharein: 

Base is a purine or pyrimidine base as defined berem; 

and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabihzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionaUy substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phamiaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R' or R' is independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido. cyano. alkenyl. alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyD, -OOower acyl). -0(alkyl). -0(lower 
alkyl), -0(alkenyl), chloro, bromo, fluoro. iodo. NO2, NH2, -NHaower alkyl). -NH(acyl). - 
NOower alkyl)2, -N(acyl)2; 

R' and R' are independently hydrogen, 0R^ hydroxy, alkyl (including lower alkyl). azido. 
cyano, alkenyl, alkynyl. Br-vinyl. -C(0)0(alkyl), .C(0)0(lower alkyl). -O(acyl), -OOower 
acyl). -0(a]kyl). -0(lower alkyl), -0(alkenyl). chlorine, bromine, iodine, NO2, NH2, 
-NHGower alkyi), -NH(acyI), -NOower a]kyl)2, -N(acyl)2; 

R« and R^° are independently H. alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively. R' and R^ R' and R^ R« and R'. or R" and R'" can come together to fomi a 
pi bond; and 
XisO. S, S02orCH2. 

In a eleventh principal embodiment the invention provides a compound of Formula 
XVn. or a phaimaceutically acceptable salt or prodmg thereof: 



r'o 




(xvn) 
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wherein: 

Base is a purine or pyrimidine base as defined herein; 

B} and are independrntly H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described m the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydiate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein or R^ is independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -G(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

R'' and R^ are independently hydrogen, 0R^ hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^° is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R^ and R^, or R^ and R^° can come together to form a pi bond; and 

Xis O, S, S02orCH2. 

In an twelfth principal embodiment, the invention provides a compound of Formula 
XVin, or a pharmaceutically acceptable salt or prodrug thereof: 




(xvni) 
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wherein: 

Base is a purine or pyrimidine base as defined herdn; 

and independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (inchiding lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phaimaceuticaUy acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R' or R^ is independently H or phosphate; 

R* is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl. -C(0)0(a]kyl), -C(0)Oaower alkyl), -0(acyl), -OOower acyl), -0(a]kyl), -OOower 
alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

R' and R' are independently hydrogen, 0R^ alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkeuyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or di(lower- 
alkyl)amino; 

R* is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R'' aad R^ or R* and R* can come together to form a pi bond; 
XisO, S, S02orCH2. 

The j3-D- and j5-L-nucleosides of this invention may inhibit HCV polymerase 
activity. Nucleosides can be screened for their ability to inhibit HCV polymerase activity in 
vitro according to screening methods set forth more particularly herein. One can readUy 
determine the spectrmn of activity by evaluating the compound in the assays described 
herein or witii ano&a: confirmatory assay. 

In one anbodiment the efficacy of the anti-HCV compouad is measured according 
to the concentration of compound necessary to reduce the plaque number of the virus in 
vitro, according to methods set forth more particularly herein, by 50% (i.e. the compound's 
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EC50). In preferred embodiments the compound exhibits an EC50 of less than 25, 15, 10, 5, 

or 1 niicromolar. 

In another embodiment, the active compound can be administered in combination or 
alternation with another anti-HCV agent. In combination therapy, an effective dosage of 
5 two or more agents are administered together, whereas during alternation therapy an 
effective dosage of each agent is administered serially. The dosages will depaid on 
absorption, inactivation, and excretion rates of the drug as well as other factors known to 
those of skill in the art. It is to be noted that dosage values will also vary with the severity 
of the condition to be alleviated. It is to be JEurther understood that for any particular 
10 subject, specific dosage regimens and schedules should be adjusted over time according to 
the individual need and the professional judgment of the person administering or 
supervising the administration of the compositions. 

Nonlimiting examples of antiviral agents that can be used in combination with the 
compounds disclosed herein include: 

15 (1) an interferon and/or ribavirin (BattagUa, A.M. et al, Ann. Phannacother. 34:487- 

494, 2000); Berenguer, M. et al Antivir. Ther. 3(SuppL 3):125-136, 1998); 

(2) Substrate-based NS3 protease inhibitors (Attwood et al.y Antiviral peptide 
derivatives, PCX . WO 98/22496, 1998; Attwood et al. Antiviral Chemistry and 
Chemotherapy 10.259-273, 1999; Attwood et al, Preparation and use of amino acid 
20 derivatives as anti-viral agents, German Patrat Publication DE 19914474; Tung et al. 
Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, PCX WO 
98/17679), including alphaketoamides and hydrazinoureas, and inhibitors that terminate in 
an electrophile such as a boronic acid or phosphonate. Llinas-Brunet et al. Hepatitis C 
inhibitor peptide analogues, PCT WO 99/07734. 

25 (3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 

derivatives (Sudo K. et al. Biochemical and Biophysical Research Communications, 
238:643-647, 1997; Sudo K. et al. Antiviral Chemistry and Chemotherapy 9:186, 1998), 
including RD3-4082 and RD3-4078, the former substituted on the amide with a 14 carbon 
chain and the latter processmg a /7ara-phenoxyphenyl group; 

30 (4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase 

HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al.. 
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Antiviral Research 32:9-18, 1996). especiaUy compound RD-1-6250, posSra'fosed 
cinnamoyi moiety substituted with a long alkyi chain, RD4 6205 and RD4 6193; 

(5) ThiazoUdines and benzaniUdes identified in KaMuchi N. et al. J. EBS Letters 
421 :217-220; Takeshita N. et aL Analytical Biochemistry 247:242-246, 1 997; 

(6) A phenan-threnequinone possessing activity against HCV protease in a SDS- 
PAGE and autoradiography assay isolated from the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al. Tetrahedron Letters 37:7229-7232, 1996), and 
Sch 351633. isolated from the fungus Penicillium griscqfuluum, which demonstrates 
activity in a scintiUation proximity assay (Chu M. et al, Bioorganic and Medicinal 
Chemistry Letters 9 : 1 949- 1 952); 

(7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from leech 
(QasimM.A, a/., 5iocAe»jis/iy 36:1598-1607, 1997); 

(8) HCV helicase inhibitors (Diana G.D. et al., Compounds, compositions and 
methods for treatinent of hepatitis C. U.S. Patent No. 5,633.358; Diana GX>. et al, 
Piperidine derivatives, pharmaceutical compositions thereof and their use in the treatment 
qfJtepatitis C, PCT WO 97/36554); 

(9) HCV polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et 
al Journal of Virology 73:1649-1654, 1999), and Ihe natural product cerulenin (Lohmann 
V. etal. Virology 249:108-m, 1998); 

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the HCV (Alt M. et al., 
Hepatology 22:707-717, 1995), or nucleotides 326-348 comprising the 3' end of the NCR 
and nucleotides 371-388 located in the core coding region of the HCV RNA (Alt M. al. 
Archives of Virology 142:589-599, 1997; GalderisiU. etal. Journal of Cellular Physiolo^ 
181:251-257, 1999); 

(11) Inhibitors of IRES-dq)endent translation (Ikeda N et al, Agent for the 
prevention and treatment of hepatitis Q Japanese Patent Publication JP-08268890; Kai Y. 
et al Prevention and treatment of viral diseases, Japanese Patent PubUcation JP- 
10101591); 
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(12) Nuclease-resistant ribozymes (Maccjak DJ. et al^ Hepatology 30 abstract 995, 

1999); and 

(13) Other miscellaaeous compounds including l-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al\ alkyl lipids (U.S. Patent No. 5,922,757 to Chojkier et 
al)y vitamin E and other antioxidants (U.S. Patent No. 5,922,757 to Chojkier et al\ 
squalene, amantadine, bile acids (U.S. Patent No. 5,846,964 to Ozeki et al\ N- 
(phosphonoacetyl)-L-aspartic acid, (U.S. Patent No. 5,830,905 to Diana et al\ 
benzenedicarboxamides (U.S. Patent No. 5,633,388 to Diana et al.\ polyadenylic acid 
derivatives (U.S. Patent No. 5,496,546 to Wang et al), 2',3'-dideoxyinosine (U.S. Patent 
No. 5,026,687 to Yarchoan et al\ and beozimidazoles (U.S. Patent No. 5,891,874 to 
Colacino^ra/.). 

BRIEF DESCRIFTION OF THE FIGURES 

Figure 1 provides the structure of various non-limiting examples of nucleosides of 
the present invention, as well as other known nucleosides, FIAU and Ribavirin, which are 
used as comparative examples in the text. 

Figure 2 is a line graph of the phaixnacokinetics (pla^a concentrations) of P-D-2*- 
CH3-riboG administered to six Cyaomolgus Monkeys over time after administration. 

Figure 3a and 3b are line graphs of the pharmacokinetics (plasma concentrations) of 
P-D-2'-CH3-riboG administered to Cynomolgus Monkeys either intravenously (3a) or 
orally (3b) over time after administration. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention as disclosed herein is a compound, method and composition for the 
treatment of hepatitis C in humans or other host animals, that includes administering an 
effective HCV treatment amount of a jS-D- or j3-L-nucleoside as described herein or a 
pharmaceutically acceptable salt or prodrag thereof, optionally in a phaimaceutically 
acceptable carrier. The compounds of this invention either possess antiviral (i.e., anti-HCV) 
activity, or are metabolized to a compound that exhibits such activity. 
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In sumniary, the present invention includes the following feattnres: 

(a) /S-D- and jS-L-nucleosides, as described herein, and phannaceutically 
acceptable salts and prodrugs thereof; 

(b) j8-D- and )8-L-nucleosides as described herein, and phannaceutically 
acceptable salts and prodrugs thereof for use in the treatment or prophylaxis of an HCV 
infection, especially in individuals diagnosed as having an HCV infection or being at risk 
for becoming infected by HCV; 

(c) use of these jS-D- and jS-L-hucleosides, and pharmaceutically acceptable salts 
and prodrugs tiiereof in the manufacture of a medicament for treatment of an HCV 
infection; 

(d) pharmaceutical formulations comprising the jS-D- or |S-L-nucleosides or 
pharmaceutically acceptable salts or prodrugs thereof together with a pharmaceutically 
acceptable carrier or diluent; 

(e) iS-D- and jS-L-nucleosides as described herein substantially in the absence of 
enantiomers of the described nucleoside, or substantially isolated from other chemical 
entities; 

(f) processes for the preparation of j8-D- and jS-L-nucleosides, as described in 
more detail below; and 

(g) processes for the preparation of /3-D- and jS-L-nucleosides substantially in the 
absence of enantiomers of the described nucleoside, or substantially isolated from other 
ch^cal entities. 

L Active Componnd, and Physiologically Acceptable Salts and Prodrugs Thereof 

In a first principal embodiment, a compound of Formula I, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 
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Y 




(I) 

wharein: 

R^, and R^ are independently H, phosphate (including mono-, di- or triphosphate and a 
5 stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyi); 
sulfonate ester including alkyl or arylalkyl sulfonyl including mefhanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as 
described in the definition of aryl given herein; a lipid, including a phosphoUpid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other phannaceutically acceptable leaving 
10 group which when administered in vivo is capable of providing a compound wherein R , R 
or R"* is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"^; 

and are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
15 0R^ mfWL^ or SR^ and 

R"* and R^ are independently hydrogen, acyl (includmg lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula I, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

20 R^ R^ and R^ are independently H or phosphate (preferably H); 

xMsH; 

X^isHorNH2;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 
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In a second principal embodiment, a compound of Fonnula II, or a phannaceutically 

acceptable salt or prodrug thereof is provided: 



Y 




(n) 

wherein: 

R', and R^ arc independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl suUbnyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ or is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR^R^ or SR*; 

X' and X' are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyI, chloro, bromo, fluoro, iodo, 
OR^NR^^orSR^and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula n, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

K\ R^ and R^ are independently H or phosphate (preferably H); 

isH; 

X^isHorNH2;and 
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Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a third principal embodiment, a compound of Formula HI, or a phannaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




5 m 

wherein; 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodmg); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
10 methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ R^ or R*' is independently H or phosphate; and 

15 Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NR'^R^ or SR*; 

and are independently selected from Ihe group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
0R\ NR'^Sr SR^ and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
20 not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula HI, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

r\ R^ and R'^ are independently H or phosphate (preferably H); 

xMsH; 
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X isHorNH2; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a fourth principal embodunent, a compound of Formula IV, or a phaimaceutically 
acceptable salt or prodrug thereof, is provided: 

Y 




wherein 



(IV) 



R , R and R^ are independeatly H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (inchjding lower acyl); alkyl (including lower alkyi); 
sulfonate ester including alkyl or ai^dalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionaUy substituted with one or more substituents as 
described in the definition of aryl given hereim a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other phannaceutically acceptable leaving 
group which when administaed in vivo is capable of providing a compound wherein R\ R^ 
or R^ is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR'*, NR*R^ or SR*; 

X* is selected firom the group consisting of H, straight chained, branched or cycKc alkyl, 
CO-aDqrl, CO-aryl, CO-alkoxyallqd, chloro, bromo, fluoro, iodo, 0R\ mL*m.^ or SR^ and 

R'' and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula IV, or a phaimaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R,R andR are independently H or phosphate (preferably H); 
X*isHorC3l3;and 
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Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a fifth principal embodiment, a compound of Formula V, or a phannaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




(V) 

wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a Hpid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R^ R^ or R^ is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NR'^R^ or SR"^; 

X* is selected fi-om the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR^^ or SR^ and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not hmited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula V, or a phannaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R\ R^ and R^ are independently H or phosphate (preferably H); 

isHorCH3;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 
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In a sixth principal embodiment, a compound of Foimula VI. or a phaimaceuticaUy 
acceptable salt or prodrug thereof; is provided: 



R'O, 




wherein: 

r\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lowra- acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sul&nyl including 
methanesul&nyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 
phospholipid; an amino acid; a caibohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R\ or R' is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro. iodo, OR*. NR''R^ or SR"*; 

X' is selected fiom the group consisting of H. straight chained, branched or cyclic alkyl. 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro. iodo. 0R^ NR*NR^ or SR ; and 
r" and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula VI, or a pharmaceutically 
accq)table salt or prodrug thereof, is provided wherein: 
r\ R^ and R^ are independently H or phosphate (preferably H); 
X'isHorCH3;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 
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In a seventh principal embodiment, a compound selected from Fonnulas Vn, VUI 
and DC, or a phannaceutically acceptable salt or prodrug thereof, is provided: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is cj^able of 
providing a compound wherein R^ R^ or R^ is independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), 
-OGower alkyl), -0(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower 
alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 

Xis O, S, S02,orCH2. 

In a furst preferred subembodiment, a compound of Formula VII, VDI or DC, or a 
phannaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\ B} and R^ are iadependently hydrogen or phosphate; 

R^ is alkyl; and 

XisO, S, SO2 orCH2. 




] lase 



(vn) 



(vni) 



OX) 
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In a second preferred subembodiment, a compound of Foimiala vn, VIH. or K, or a 

phaimaceuticaUy acceptable salt or prodrug thereof, is provided wharein: 

Base is a purine or pyrimidine base as defined herein; 

R\ B? and are hydrogens; 

R*is alkyl; and 

XisO,S,S02orCH2. 

In a third preferred subembodiment, a compound of Formula Vn, VHI or DC, or a 
phaimaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 
R\ and R^ are independently hydrogen or phosphate; 
R* is alkyl; and 
XisO. 

In a eighth principal embodiment, a compound of Formula X, XI or XU, or a 
pharmaceutically acceptable salt or prodrug fliereof. is provided: 



r'o 



(X) 



Base 



R*0 




Base 



R*0 




OR^ R' 



(xn) 



wherein: 



Base is a purine or pyrimidine base as defined herein; 

r\ and R^ are independently It phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a Upid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or othor 
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phaxmaceutically acceptable leaving group which when administered in vivo is capable of 

providing a compound wherein R\ or is independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -O(alkyl), -0(lower 
5 alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

r'^ is hydrogen, OR^, hydroxy, alkyl (includiag lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -O(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, -NH(lower alkyl), - 
10 NH(acyl), -N(loweralkyl)2, -N(acyl)2; and 

XisO, S, S02orCH2. 

In a first preferred subembodiment, a compound of Formula X, XI or XII, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as dejSned herein; 

15 R\ R^ and R^ are independently hydrogen or phosphate; 

R^is alkyl; and 

XisO,S,S02orCH2. 

In a second preferred subembodiment, a compound of Formula X, XI or Xn, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

20 Base is a purine or pyrimidine base as defined herein; 

R^R^andR^ are hydrogens; 

R^is alkyl; and 

XisO, S, S02orCH2. 

In a third preferred subembodiment, a compound of Formula X, XI or XH, or a 
25 pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\ R^ and R^ are independently H or phosphate; 
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In even more preferred subembodiments, a compound of Formula XI, or its 
pharmaceutically acceptable salt or prodrug, is provided: 



R*0. 




wherein: 



Base is a purine or pyrimidine base as defbed hCTein; optionally substituted with an amine 
or cyclopropyl (e.g,, 2-amino, 2,6-diamino or cyclopropyl guauosine); and 

and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl includmg 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceuticaUy acceptable leaving group which when administered in vivo is capable of 
providing a compound wherem R^ or R^ is independently H or phosphate. 

In a ninth principal embodiment a compound selected j&om Formula Xm, XIV or 
XV, or a pharmaceutically acceptable salt or prodrug thereof, is provided: 



R*0 




or2 or^ 



(xm) 




Base 



R^O 



Base 



(XIV) 



(XV) 



wherem: 



Base is a purine or pyrimidine base as defined herein; 
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R\ and are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); aUcyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 

more substituents as described in the definition of aryl given herein; a lipid, including a 

phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable of 

providing a compound wherein R^ or R** is independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)O(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -0(a]kenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; and 

XisO,S, S02orCH2. 

In a first preferred subembodiment, a compound of Formula Xm, XIV or XV, or a 
phaimaceudcally acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^ R^ and R^ are independently hydrogra or phosphate; 

R^ is alkyl; and 

Xis O, S, S02orCH2. 

In a second preferred subembodiment, a compound of Formula XIU, XIV or XV, or 
a pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

r\ R^ and R^ are hydrogens; 

R^ is alkyl; and 

X is 0,S, S02orCH2. 

In a third preferred subembodiment, a compound of Formula XHI, XIV or XV, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 
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R^isalkyl; and 

""'"'m a tea^ Principal e.bodin.eat the invention provides a compound of Fonnula 
XVI. or a phamaceutically acceptable salt or prodrug thereof. 




(XVI) 



wherein: 

Baseis apurine or pyrimidinebase as definedherdn; 

X. »,ot. rincludiiiK monophosphate, diphosphate, 

(facMtag lower =s«r mcludmg aB^l " J 

™yl. -«0)0(akyl). -C(0)0(lo«« alkyft «^ _ 
dk,l),^(alk=nyO,chloro,brom<..flooro.iodo.NCb.NH,. OTClow au^. 

Nflower alkylfc -N(aoyl)2; 

no^ hvdtoxv alkyUinctoding lower alkyl),azi«o, 

acyl) -0(alkyl), -OGower allcyl), -OCalKenyu, 

Wower alkyl). -NH(acyl), -NOower alkyDa, -N(acyl)z; 

^«andR^»3reindep.denUyH.al^U^oludinglowerallcyl).cMorine..^^^ 
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alternatively, and R^ and R^^ R^ and R^ or R^ and R^^ can come together to form a 



pi boncU and 

Xis O, S, S02orCH2. 

In a first preferred subembodiment, a compound of Formula XVI, or its 
5 pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

10 optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl; (4) R^ and R^ are independently OR^, alkyl, alkenyl, aUcynyl, Br-vinyl, O- 

15 alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylammo or di(lowera]kyl)amino; 
(5) R* and R^^ are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; and (6) X is O, S, SO2 or CH2. 

In a second preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

20 pyrimidine base as defined herem; (2) R^ is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 

25 given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, 0-alkyl, 0-alkenyl, chloro, bromo, fluoro, 
iodo, NO2, amino, loweralkylamino, or di(loweraIkyl)amino; (4) R^ and R^ are 

30 independently OR^; (5) R^ and R^° are independently H, alkyl (including lower alkyl), 
chlorine, bromine, or iodine; and (6) X is O, S, SO2 or CH2. 
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In a third preferred subembodiment, a compound of Formula XVI, or its 
phaimaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabihzed phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
aryialkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a pq)tide; a 
cholesterol; or other pharmaceuticaUy acceptable leaving group which whcsn administered in 
vivo is capable of providing a compound wherein is independently H or phosphate; (3) 
R^ is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, 0-alkyl, O-alkrayl, chloio, biomo, fluoro. 
iodo, NO2, amino, loweralkylamino or di(lowera]kyl)amino; (4) R' and R' are 
indq)endently 0R^ alkyl, aDcenyl, alkynyl, Br-vinyl, 0-alkenyi. chlorine, bromine, iodine, 
NO2, amino, loweralkjdamino or di(loweraIkyl)amino; (5) R* and R'° are H; and (6) X is O, 
S,S02orCH2. 

In a fourth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R> is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabihzed phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
aryialkyl sulfonyl including methanesulfonyl and benzyl, whereui the phraiyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically accqjtable leaving group which when administered in 
vivo is capable of providing a compoimd wherein R' is independently H or phosphate; (3) 
R** is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, 0-alkyl, 0-alkenyl, chloro, bromo. fluoro. 
iodo, NO2, amino, lowaalkylamino, or di(loweralkyl)aniino; (4) R' and R' are 
independently OR^ alkyl, alkenyl, alkynyl, Br-vinyl, 0-alkenyl, chlorine, bromine, iodine. 
NO2, amino, loweralkylamino, or diGoweralkyl)anmio; (5) R* and R'° are independently H, 
allqrl (including lower alkyl). chlorine, bromine, or iodine; and (6) X is O. 

hi a fiflh prefared subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independentty H or phosphate (including 
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monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrag); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

S given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein is indq)endently H or phosphate; (3) 

is alkyl; (4) R^ and R^ are independently OR^ (5) R^ and R^^ are independently H, alkyl 

(includiag lower alkyl), chlorine, bromine or iodine; and (6) X is O, S, SO2 or CH2. 

10 La a sixth preferred subembodiment, a compound of Formula XVI, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined h^ein; (2) R^ is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabihzed phosphate prodmg); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

15 arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R* is independently H or phosphate; (3) 

20 R^ is alkyl; (4) R^ and R^ are independently OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, 0-aLkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R^ and R^^ are H; and (6) X is O, S, SO2, or CH2. 

In a sev^th preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

25 pyrimidine base as defined herein; (2) R^ is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(includmg lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl iacluding methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in tiie definition of aryl 

30 given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compoimd wherein R^ is independently H or phosphate; (3) 
R^ is alkyl; (4) R^ and R^ are independently OR^, alkyl (including lower alkyl), alkenyl, 
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Bi-vinyl. 0-alkenyl. chlorine, bromine, iodine, NO,, amino, loweralkylainino or 
diaoweralkyDamino; (5) R« and are independently H, alkyl (including lower alkyl). 
chlorine, bromine or iodine; and (6) X is O. 

In a eighth preferred subembodiment. a compound of Formula XVI, or its 
phaimaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrixnidine base as defined hereim (2) is independently H or phosphate (includmg 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a Upid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
yivo is capable of providing a compound wherein R» is independently H or phosphate; (3) 
R« is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy. O-alkyl. 0-alkenyl, . 
chloro. bromo. fluoro. iodo. NO,, amino, loweralkylamino or diOoweralkyDamino; (4) R 
and R' are independently OR^ (5) R« and R^° axe hydrogen; and (6) X is O, S, SO, or CH^. 

In a ninth preferred subembodiment. a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independently H or phosphate (includmg 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherem the phenyl group is 
optionally substituted with one or moxo substituents as described in the definition of aryl 
given herein; a lipid, including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceuticaUy acceptable leaving group which when administered in 
vivo is capable of providing a compound whei^ R' is independently H or phosphate; (3) 
R« is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl. hydroxy. O-alkyl. 0-alkenyl. 
chloro bromo, fluoro, iodo, NO,, amino, loweralkylamino or diaoweralkyl)amino; (4) R 
and R^ are independentiy OR^ (5) R« and R^^ are independently H, alkyl (including lower 
alkyl), chlorine, bromine or iodine; and (6) X is O. 

m a tenth preferred subembodiment. a compound of Formula XVI. or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyriinidine base as defined herein; (2) is independently H or phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyi); sulfonate ester including alkjd or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phoiyl group is 

5 optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other phaimaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein is independently H or phosphate; (3) 

R^ is alkyl (including lower aUcyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, 0-alkenyl, 

10 chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R^ 

and R^ are independently OR^, alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, O- 

alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or di(loweralkyl)amino; 

(5) R^ and R^^ are hydrogen; and (6) X is O. 

In an eleventh preferred subembodiment, a compound of Formula XVI, or its 
15 phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a puriae or 
pyrimidine base as defined herein; (2) R* is indepmdently H or phosphate; (3) R^ is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, 0-alkenyl, chloro, 
bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R^ and R^ 
are independently OR^; (5) R^ and R^^ are hydrogen; and (6) X is O, S, SO2 or CH2. 

20 In a twelfth preferred subembodiment, a compound of Formula XVI, or its 

phaimaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein^ (2) R^ is independently H or phosphate; (3) R^ is alkyl; 
(4) R^ and R^ are independently OR^ (5) R^ and R^° are hydrogen; and (6) X is O, S, SO2, 
orCHz. 

25 In a thirteenth preferred subembodiment, a compoimd of Formula XVI, or its 

phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate; (3) R^ is alkyl; 
(4) R'' and R^ are independently OR^; (5) R^ and R^° are independently H, alkyl (mcluding 
lower alkyl), chlorine, bromine, or iodine; and (6) X is O. 

30 In a fourteenth preferred subembodiment, a compound of Formula XVI, or its 

phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate; (3) R^ is alkyl; 
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diOweralkyDaina'o; « '""'R'" («) X « 0. 

to ev^ more M^™* subcbodimc^s. . co^o»nd of F«m»la XVI. or i.. 
pkamaoeuti(^yacccptablesaUorprodrag.isl»ovid«linwbao).: 

a)B=3ei.ad«»»;e)R'i^tyarogen;(3)R'ismemy«4)R'andR'ar.hyd,ox,k 

(5) R* and are hydrogen; and (6) X is O; 

WBa. ,3 guanine; (2,R-ish,drog«(3)R'is=».h,l;(4)K'--«-'««^ 

(5) and R^° are hydrogen; and (6) X is O; 

• . m is hydrogen; (3) is methyl; (4) r' and R' are 
(1) Base IS cytosme; (2) K is nyuroBcu, v y 

hydroxyl; (5) R' and R*° are hydrogen; and (6) X is O; 

(1) Base is ^yniine; (2) R^ is hydrog^; (3) R« is methyl; (4) R' and R' are 
hydroxyl; (5) R' and R" are hydrogen; and (6) X is O; 

1 J ^. Tj6 i<t metiivl- (4^ R' and R' are hydroxyl; 
(1) Base is uracil; (2) R' is hydrogen; (3) R is met&yi, w 

(5) R* and R'° are hydrogen; and (6) X is O; 

a) Base is adenine; (2) R^ is phosphate; (3) R^ is metiiyl; (4) R^ and R^ are 

hydroxyl; (5) R" andR'" are hydrogen; and (6) Xis O; 

1 • V J ^. n\ TJ« i<s etfivl- (4) R' and R' are hydroxyl; 
(1) Base is adenine; (2) R> is hydrogen; (3) R is ethyl, W ^ 

(5) r"^ and R^° are hydrogen; and (6) X is O; 

a)B=.cis»de.«nc;a)R'islyarog»;(3)R'isp-PyU4)R'-^>^'-«^ 
(5) R* and R^** are hydrogen; and (6) X is O; 

(1, Ba.e is adenine; (2) R' is hyd^gen; (3) R' i. In-yl; (4) K.' and R' a.e W 
(5) and R^^ are hydrogen; and (6) X is O; 

a, Base is adenine; (2) R' is hydrogen; (3) R' is med^yl; (4) R' is hydrogen and R' 
ishydioxyl;(5)R'andR'°arehydiogen;and(6)XisO; 

(DBaseis adenine; (2)R'ish,d«ge.;(3)R'Um..hyl;(4)R'andR'arehyd«=cyl; 

(5) R* and R**' are hydrogen; and (6) X is S; 

a)Basei.»lenine;(2)RMshydrogen;(3)R'isn,eay.;(4)R'andR'.r.iydrox,.; 

(5) r" and R*** are hydrogen; and (6) X is SO2; 
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(1) Base is adenine; (2) is hydrogen; (3) is methyl; (4) R^ and R^ are hydroxyl; 
(5) R^ and R^° are hydrogen; and (6) X is CH2; 

In a eleventh principal embodiment the invention provides a compound of Formula 
XVn, or a phannaceutically acceptable salt or prodrug thereof: 



wherein: 

Base is a purine or pyrimidine base as delGned herein; 

R^ is H; phosphate (including monophosphate, diphosphate, triphosphate, or a stabiUzed 
phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); sulfonate 
ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein 
the phenyl group is optionally substituted with one or more substituents as described in tiie 
definition of aryl given herein; a lipid, mcluding a phospholipid; an amino acid; a 
caibohydrate; a peptide; a cholesterol; or other phannaceutically acceptable leaving group 
which when administered in vivo is enable of providing a compound wherein R^ is 
independratly H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)O(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -OOower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OGower 
acyl), -O(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^^ is H, alkyl (including lower alkyl), chlorine, bromme, or iodine; 

alternatively, R'^ and R^ or R^ and R^^ can come together to form a pi bond; and 




Base 



(XVII) 
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to a fiist preferred subembodiment, a compound of Formula XVn, or its 
pharmaceuticaUy acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as 'defined herein; (2) R' is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyi (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl includmg metfaanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R' is independently H or phosphate; (3) 
R" is alkyl (including lower alkyl). alkenyl, alkynyl, Br-vinyl, hydroxy. 0-alkyl. 0-alkenyl, 
chloro. bromo, fluoro, iodo. NO2. amino, loweralkylamino, or diaowera]kyl)amino; (4) R'' 
and R' are mdependentiy hydrogen, 0R^ alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, 0-alkenyl, chlorine, bromine, iodine. NO2. amino, loweralkylamino or 
di(loweralkyl)-amino; (5) R'° is H; and (6) X is 0, S, SO2, or CH2. 

In a second prefenred subembodiment. a conqwund of Formula XVH, or its 
pharmaceutically accqjtable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R» is independentty H; phosphate (including 
monophosphate, diphosphate, diphosphate, or a stabiUzed phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substitiited with one or more substituents as described in the definition of aryl 
given herein; a Hpid. including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R" is independently H or phosphate; (3) 
R' is alkyl (including lower alkyl), alkenyl. alkynyl. Br-vmyl, hydroxy, 0-alkyl, 0-alkJnyl, 
chloro, bromo, fiuoro, iodo, NO2, amino, loweralkylamino or diaoweralkyl)amino; (4) R' 
and R" are independently OR^ (5) R"> is H. alkyl (including lower alkyl). chlorine, 
bromine, or iodine; and (6) X is 0, S, SO2 or CH2. 

In a third preferred subembodiment, a compound of Formula XVII, or its 
pharmaceuticaUy acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, 0-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R^ 
and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, 0-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
di(loweralkyl)-anaino; (5) R^° is H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; and (6) X is O. 

In a fourth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in wliich: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phosphohpid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, 0-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R^ 
and R' are independently OR^; (5) R*® is H; and (6) X is O, S, SO2 or CH2. 

In a fifth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodmg, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
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optionaUy substituted with one or more substituents as described in i^clSlnof aiyl 
given herein; a lipid, including a phospholipid; an amino acid; a carix>hydrate; a pqjtide; a 
cholesterol; or other phannaceutically acc^table leaving group which when administered'z« 
vivo is capable of providing a compound wherein is independently H or phosphate; (3) 
R IS alkyl (including lower alkyl), alkenyl, alkynyl. Br-vinyl. hydroxy. 0-alkyl. 0-aIkenyI, 
chloro, biomo, fluoro, iodo. NO2, amino, loweralkylamino or diaowera]lcyl)amino- (4) R' 
and R' are independently OR^ (5) R- is H, alkyl (including lower alkyl). chlorine, bromine 
or iodine; and (6) X is O. 

In a sixth prefeired subembodiment. a compound of Fonnula XVE, or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) r' is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug)- acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide- a 
cholesterol; or other pharmaceuticaUy acceptable leaving group which when administered'ih 
VIVO is capable of providing a compound wherein R' is independently H or phosphate- (3) 
R is alkyl (including lower alkyl). alkenyl, alkynyl, Br-vinyl, hydroxy. 0-aIkyl, 0-alkenyl, 
chloro. bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(lowera]kyl)amino; (4) R^ 
and R" are independently hydrogen, 0R^ alkyl (including lower alkyl). alkenyl. ^yl. 
Br-vinyl. 0-alkenyl, chlorine, bromine, iodine. NO2. amino, loweralkylamino. or 
di(loweralkyl)amino; (5) R'" is H; and (6) X is O. 

In a seventh preferred subanbodiment. a compomid of Formula XVII, or its 
pharmaceuticaUy acceptable salt or prodmg. is provided in which: (1) Base is a pmine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug)- acyl 
(mcluding lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a Kpid. including a phospholipid; an amino acid; a carbohydrate; a peptide- a 
cholesterol; or other pharmaceuticaUy acceptable leaving group which when administered in 
VIVO is capable of providing a compound wherein R' is mdependentiy H or phosphate- (3) 



43 



wo 01/90121 PCT/USOl/16671 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, 0-aIkyl, 0-aIkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)anuno; (4) "r! 

and are independently OR^; (5) R^^ is H; and (6) X is O. 

In an eighth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate; (3) R^ is alkyl; 
(4) R^ and R^ are independently hydrogen, OR^ alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, Oalkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
di(loweralkyl)-amino; (5) R^^ is H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; and (6) X is O, S, SO2, or CH2. 

In a ninth preferred subembodiment, a compound of Formula XVH, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate; (3) R^ is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, 0-alkyl, 0-alkenyl, chloro, 
bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R^ and R^ 
are independently OR^ (5) R^^ is H; and (6) X is O, S, SO2, or CH2. 

In a tenth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H or phosphate; (3) R^ is alkyl; 

(4) R^ and R^ are independently OR^ (5) R^^ is H; and (6) X is 0, S, SO2, or CH2. 

In even more preferred subembodiments, a compound of Formula XVn, or its 
pharmaceutically accq>table salt or prodrug, is provided in which: 

(1) Base is adenine; (2) R^ is hydrogen; (3) R^ is methyl; (4) R^ and R^ are hydroxy!; 

(5) R^° is hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R^ is hydrogen; (3) R^ is methyl; (4) R^ and R^ are hydroxyl; 
(5) R^*^ is hydrogen; and (6) X is O; 

(1) Base is cytosine; (2) R^ is hydrogen; (3) R^ is methyl; (4) R'' and R^ are 
hydroxyl; (5) R^^ is hydrogen; and (6) X is O; 

(1) Base is thymine; (2) R^ is hydrogen; (3) R^ is methyl; (4) R'' and R^ are 
hydroxyl; (5) R^** is hydrogen; and (6) X is 0; 
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*° ""ToBa- i» «adl; (2) R' U hydrogen; (3) R« is mefcyl; (4) R' and R' « hydroxyl; 
(5) is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R> is phosphate; (3) R** is melhyl; (4) R' and R' are 
hydroxyl; (5) R'" is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R' is hydrogen; (3) R^ is ethyl; (4) R' and R' are hydroxyl; 
(5) R'° is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R' is hydrogen; (3) R" is propyl; (4) R' and R' are hydroxyl; 
(5) R^° is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) B) is hydrogen; (3) R« is butyl; (4) R' and R' are hydroxyl; 
(5) R^** is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R^ is hydrogen; (3) R^ is methyl; (4) r' and R' are hydroxyl; 
(5) R"* is hydrogen; and (6) X is S; 

(1) Base is adenine; (2) R^ is hydrogen; (3) R« is methyl; (4) R' and R' are hydroxyl; 
(5) R'° is hydrogen; and (6) X is SO2; or 

(1) Base is adenine; (2) R' is hydrogen; (3) R^ is methyl; (4) r' and R^ are hydroxyl; 
(5) R*" is hydrogen; and (6) X is CHz 

hi an twelfJh principal embodiment the invention provides a compound of Formula 
XVm, or a pharmaceutically acceptable salt or prodrug thereof: 




Base 



(xvm) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

is independently H; phosphate (including monophosphate, diphosphate, triphosphate, or 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl. 
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wherein the phenyl group is optionally substituted with one or more substituents as 

described in flie definition of aryl given herein; a lipid, including a phospholipid; an amino 

acid; a carbohydrate; a peptide; a cholesterol; or other phannaceutically acceptable leaviug 

group which when administered in vivo is capable of providing a compound wherein is 

5 iadependently H or phosphate; 

is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyU alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NHOower alkyl), -NH(acyl), - 
NGower alkyl)2, -N(acyl)2; 

10 R"^ and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, Oalkenyl, chlorine, bromine, iodine, NO2, amino, lower alkylamino, or 
di(loweralkyl)amino; 

R^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine^; 

alternatively, R^ and R^, or R^ and R^ can come together to form a pi bond; 

15 XisO,S,S02orCH2. 

hi a first preferred subembodiment, a compound of Formula XVIII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

20 (including lower acyl); alkyl (including lower alkyl); sulfonate ester mcluding alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted witii one or more substituents as described m the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving group which when adnodnistered in 

25 vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl; (4) R*^ and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), 
alkenyl, alkynyl, Br-vinyl, 0-alkenyl, chlorine, bromine, iodine, NO2, amino, 
loweralkylamino or diGoweralkyl)amino; (5) R* is H, alkyl (including lower alkyl), 
chlorine, bromine or iodine; and (6) X is 0, S, SO2 or CH2. 

30 In a second preferred subembodiment, a compound of Formula XVIU, or its 

phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) is independently H; phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

givOT herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or otha: pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein is independently H or phosphate; (3) 

R^ is alkyl (including Iowct alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, Oalkyl, O-alkenyl, 

chloro, bromo, fluoio, iodo, NO2, amino, loweralkylamino or di-(loweralkyl)amiQo; (4) R 

and R^ are independently OR^ (5) R^ is H, alkyl (including lower alkyl), chlorine, bromine, 

or iodine; and (6) X is O, S, SO2 or CH2. 

In a third preferred subembodiment, a compound of Formula XVm, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined hereiu; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given hereiu; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, 0-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(lower-alkyl)amino; (4) R^ 
and R^ are independently hydrogen, 0R^ alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R^ is H; and (6) X is O, S, SO2 or CH2. 

In a fourth preferred subembodiment, a compound of Formula XVUI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
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optionally substituted with one or more substitueats as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other phannaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein is independently H or phosphate; (3) 

5 is alkyl (including lower aUcyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, 0-aIkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R^ 

and R^ are independently hydrogen, OR^, aUcyl (including lower alkyl), alkenyl, aUcynyl, 

Br-vinyl, 0-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 

di(loweralkyl)amino; (5) R^ is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 

10 and(6)XisO. 

In a fifth preferred subembodiment, a compound of Formula XVIII, or its 
phannaceutically acceptable salt or prodmg, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

15 (including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving group which when admmistered in 

20 vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
R^ is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, 0-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R^ 
and R^ are independently OR^; (5) R^ is H; and (6) X is O, S, SO2, or CH2. 

In a sixth prefened subembodiment, a compound of Formula XVIII, or its 
25 phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R^ is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sxilfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
30 optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving groiq) which when administered in 
vivo is capable of providing a compound wherein R^ is independently H or phosphate; (3) 
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K IS aUcyl (mcluding lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, 0-aIkyl, 0-aIkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amiiio; (4) 

and are independently OR^; (5) R* is H, alkyl (including lower alkyl), chlorine, bromine, 

or iodine; and (6) X is O. 

Id a sevenfli preferred subembodiment, a conqwnnd of Fonnula XVIII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independently H; phosphate (inchxding 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
aryialkyl sulfonyl including methanesulfonyl and ben2yl, wherein the phenyl group is 
qptionaUy substituted with one or more substituents as described in the definition of aryl 
given herein; a l^id, including a phospholipid; an amino acid; a carbohydrate; a pqjtide; a 
cholesterol; or oHier pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R' is independently H or phosphate; (3) 
R* is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, 0-alkyl, 0-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R' 
and R' are independently hydrogen, OR^ alkyl (including lower alkyl), alkenyl, alkynyl. 
Br-vinyl, 0-alkenyl, chlorine, bromine, iodine. NO2, amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R* is H; and (6) X is O. 

In an ei^th preferred subembodiment, a compound of Formula XVm, or its 
pharmaceutically accq)table salt or prodrug, is provided ia vMch: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R* is independently H or phosphate; (3) R'' is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, 0-alkyl, 0-alkenyl, chloro, 
bromo, fluoro, iodo, NO2, amino, lowerallgrlamino or di(loweralkyl)amino; (4) R^ and R' 
are independently OR^; (5) R" is H; and (6) X is O, S, SO2 or CH2. 

In a ninth preferred subembodiment, a compound of Formula XVm, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R' is independently H or phosphate; (3) r" is alkyl; 
(4) R^ and R' are independently OR^ (5) "B} is H; and (6) X is O, S, SO2, or CHj. 

In a tenth preferred subembodiment, a compound of Fonnula XVIH or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R' is indepaidaatly H or phosphate; (3) R* is alkyl; 

(4) R' and R' are independaitly OR^ (5) R* is H; and (6) X is O. 

In evrai more preferred subembodiments, a compoiind of Formula XVm, or its 
phannaceutically acceptable salt or prodrug, is provided in which: 

(1) Base is adenine; (2) R' is hydrogen; (3) R* is methyl; (4) R' and R' are hydroxyl; 

(5) R* is hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R' is hydrogen; (3) R^ is methyl; (4) R' and r' are hydroxyl; 
(5) R* is hydrogen; and (6) X is O; 

(1) Base is cytosine; (2) R' is hydrogen; (3) R^ is mettiyl; (4) R' and R' are 
hydroxyl; (5) R^ is hydrogen; and (6) X is 0; 

(1) Base is fliymine; (2) R' is hydrogen; (3) R^ is methyl; (4) R' and R' are 
hydroxyl; (5) R^ is hydrogei^ and (6) X is O; 

(1) Base is uracil; (2) R' is hydrogen; (3) R* is methyl; (4) R' and R' are hydroxyl; 
(5) R* is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) is phosphate; (3) R* is methyl; (4) R' and R' are 
hydroxyl; (5) R* is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R* is hydrogen; (3) R* is ethyl; (4) R^ and R' are hydroxyl; 
(5) R* is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R' is hydrogen; (3) R^ is propyl; (4) R' and R' are hydroxyl; 
(5) R* is hydros; and (6) X is O; 

(1) Base is adenine; (2) R^ is hydrogen; (3) R^ls butyl; (4) R^ and R' are hydroxyl; 
(5) R* is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R' is hydrogen; (3) R® is methyl; (4) R' and R' are hydroxyl; 
(5) R* is hydrogen; and (6) X is S; 

(1) Base is adenine; (2) R^ is hydrogai; (3) R*^ is methyl; (4) R' and R^ are hydroxy!; 
(5) R* is hydrogen; and (6) X is SO2; or 

(1) Base is adenine; (2) R' is hydrogen; (3) R® is methyl; (4) R' and R' are hydroxyl; 
(5) R* is hydrogen; and (6) X is CH2. 
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The )3-D- and ^L-nucleosides of this invention may inhiTrit HCV polymerase 
activity. Nucleosides can be screened for their abiUty to inhibit HCV polymerase activity in 
vitro according to screening methods set forth more particularly herein. One can readily 
determine the spectrum of activity by evaluating the compound in the assays described 
herein or with another confirmatory assay. 

In one embodiment the efficacy of the anti-HCV compound is measured according 
to the concentration of compound necessary to reduce liie plaque number of the virus in 
vitro, according to methods set forth more particularly herein, by 50% (i.e. the compound's 
ECso). In preferred embodiments the compound exhibits an EC50 of less than 15 or 10 
micromolar, when measured according to the polymerase assay described in Ferrari et al. 
Jnl. of nr.. 73:1649-1654, 1999; Ishii et al, Hepaiology, 29:1227-1235,1999; Lohmami et 
al, Jnl of Bio. Chem., 274:10807-10815, 1999; or Yamashita et al, Jnl of Bio. Chem., 
273:15479-15486, 1998. 

The active compomid can be administered as any salt or prodrug that upon 
administration to the recipient is capable of providing directly or indirectly the parent 
compound, or that exhibits activity itself Nonlimiting examples are the pharmaceuticaUy 
acceptable salts (alternatively referred to as "physiologicaUy acceptable salts"), and a 
compound that has been alkylated or acylated at the 5'-position or on the purine or 
pyrimidine base (a type of •'phannaceutically acceptable prodrug"). Further, the 
modifications can affect the biological activity of the compomid, in some cases increasing 
the activity.over the parent compound. This can easUy be assessed by preparing the salt or 
prodrug and testing its antiviral activity according to the methods described herein, or other 
methods known to those skilled in the art. 



25 TT. Definitions 



The term alkyl, as used herein, unless oflierwise specified, refers to a saturated 
straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon of typically Q to 
Co. and specifically includes methyl, ethyl, propyl, isopropyl, cyclopropyl, butyl, isobutyl, 
f-butyl, pentyl, cyclopentyl. isopentyl, neopentyl, hexyl. isohexyi, cyclohexyl. 
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cyclohexylmethyl, 3-methylpentyl, 2,2-dimethylbutyl, and 2,3-dimethylbutyl. Hie tenn 

includes both substituted and unsubstituted alkyl groups. Moieties with which the alkyl 

group can be substituted are selected fiom the group consisting of hydroxyl, amino, 

alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic 

5 acid, phosphate, or phosphonate, either unprotected, or protected as necessary, as known to 

those skilled in the art, for example, as taught in Greene, et al. Protective Groups in 

Orfyanic Synthesis. John Wiley and Sons, Second Edition, 1991, hereby incorporated by 

reference. 

The term lower alkyl, as used herein, and unless otherwise specified, refers to a Ci to 
10 C4 saturated straight, branched, or if appropriate, a cyclic (for example, cyclopropyl) alkyl 
group, including bofli substituted and unsubstituted forms. Unless otherwise specifically 
stated in this application, when alkyl is a suitable moiety, lower alkyl is preferred. 
Similarly, when alkyl or lower aUcyl is a suitable moiety, unsubstituted alkyl or lower alkyl 
is preferred. 

1 5 The term alkylamino or arylamino refers to an amino group that has one or two alkyl 

or aryl substituents, respectively. 

The term 'protected" as used herein and unless otherwise defined refos to a group 
that is added to an oxygen, nitrogen, or phosphorus atom to prevent its fiirther reaction or 
for other purposes. A wide variety of oxygen and nitrogen protecting groups are known to 
20 those skilled in the art of organic synthesis. 

The term aryl, as used herein, and unless otherwise specified, refers to phenyl, 
biphen5d, or naphthyl, and preferably phenyl. The tenn includes both substituted and 
unsubstituted moieties. The aryl group can be substituted with one or more moieties 
selected firom the group consisting of hydroxy!, amino, alkylamino, arylamino, alkoxy, 
25 aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, 
either unprotected, or protected as necessary, as known to those skilled iu the art, for 
example, as taught in Ghreene, et aL, Protective Groups in Organic Svnthesis, John Wiley 
and Sons, Second Edition, 1991. 

The term alkaryl or alkylaryl refers to an alkyl group with an aryl substituent The 
30 term aralkyl or arylalkyl refers to an aryl group with an alkyl substituent. 

The term halo, as used herein, includes chloro, bromo, iodo, and fluoro. 
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"""T^m ^ or pyri^din. ^ inctades, bu. is no. Wed «>. ade„i». N^- 

P-^e. «^acyi punne, 

,^Ly« ponne. N'-Mclky, purine, N'-aWP™, N"-*yl-6-dnopnnnes, 
aynunc oyU*.. S-fluorcytosin.. Snne^ylcytosine, 6.azapynnndine mc>ndu>g 
6.Z.osine.2..^or4-n>e.cap.opy.nndine.u«il.5— il.including5-^^^^^ 

C'-alMpyri-idto-. <f*^y^^- C=-Mopyri»*«' C-vinylpyn^dMe. C- 
^lenic pyHmidine. C-.oyl pyrin^dine, C^ydroxy*! p»u>e. C'-a^dopy^n^ 
C'-eyanopyWdine, C=-riBopynnndine. C?.amnK>py«dine, N^-aikylp»rmes N 
e^opurincs. S-azaoySdinyi. S-azanradlyl, tiazolopyridinyi. Wdazo opynd^>^ 
py^lopyrinndinyl. ^ pyraxolopyri^dinyl. P^nebases inolA bu. are no. tan.«d ». 
^e.ad»n..,pox.n*ine.2.6^«ninopn.u..and6.hlo,..n.in.Fun« 

1 nittogen groups on fte base can p.o.eo«d as necessary or des^. Surlable 
^,lg Jps L wen ^ .0 ..ose s^«. in *e ar. and include ^.«ry.s.>y. 
Lemyll.exylsilyl. r-butyldinrearylaily.. and rtu^diphenylsUyl. .dtyl. alkyl gmups. an* 
acyl groups such as aceryi and propionyl, me8>««sulfbnyl. «.d p.»luenesulfonyl. 

■n, ^ acyl refers .o a carboxylic acid es«r in winch tte non-carbonyl n«ie,y of 
fl„ es^r ^ is seieced fton, s.r^^.. benched, or cychc aBcyi or lower a^^ 
including n,e«.oxymeUryl. araikyl including benzyl aryloxyaM such as 
ph«»x,m«byl. aryl incMing phenyl op«on.ly subsdMed widr cMoro, b^o flu^ 
L C, .0 C alkyl or C, » U alioxy. — es.ers such as a«^l or aralkyl sulpho^l 
l^llung n^Oranesulibny.. .he mono, di or «phospha.e ester. ^ or 
^«cd benzyl. «a»:ylsilyl (=.g. dinredryl-.4>u.yls«yl) or diphenyhn.*yMyl. 
g^infteestersopdmanycon^eaph^-yl^np. The .emr "lower acyl refersloan 

acyl group in which the non-caibonylnioieftr is a towet ajkyl. 

As used herein. U>e tern ■•subsBn.idly ftee of or ■'subsUntiaUy in to =b«nce of 
.fcrs » a nucleoside co,nposi«on ^ include a. leas. S5 or 90% by weigh, pref.«My 
95% U, 9S % by weigh, and even more preferably 99% to 100% by weigh, of to 
dcsi^^l enantionrer of to. nucleoside In a pref«red ^bodimen, in to metods and 
e„^nndsof«nsinventton.tocon*oundsaresubs«ianyft..ofenantton,«8. 
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Similarly, the term "isolated" refers to a nucleoside composition that includes at 
least 85 or 90% by weight, preferably 95% to 98 % by weight, and even more preferably 
99% to 100% by weight, of the nucleoside, the remainder comprising other chemical 
species or enantiomers. 

5 The term "independently" is used herein to indicate that the variable which is 

independently applied varies independently from application to application. Thus, in a 
compound such as R"XyR", wherein R" is "independently carbon or nitrogen," both R" can 
be carbon, both R" can be nitrogen, or one R" can be carbon and the other R" nitrogen. 

The term host, as used herein, refers to an miicellular or multicellular organism in 
10 which the virus can replicate, including cell lines and animals, and preferably a human. 
Altematively, the host can be carrying a part of the hepatitis C viral genome, whose 
replication or function can be altered by the compounds of the present invention. The term 
host specifically refers to infected cells, cells transfected with all or part of the HCV 
genome and animals, in particular, primates (including chimpanzees) and humans. In most 
15 animal applications of the present invention, the host is a human patient. Veterinary 
applications, in certain indications, however, are clearly anticipated by the present invention 
(such as chimpanzees). 

The teraoi "pharmaceutically accq)table salt or prodrug" is used throughout the 
specification to describe any pharmaceutically acceptable form (such as an ester, phosphate 

20 ester, salt of an ester or a related group) of a nucleoside compound which, upon 
administration to a patient, provides the nucleoside compound. Pharmaceutically 
acceptable salts include those derived from pharmaceutically acceptable inorganic or 
organic bases and acids. Suitable salts include those derived from alkali metals such as 
potassium and sodium, alkaline earth metals such as calcium and magnesium, among 

25 numerous other acids well known in the pharmaceutical art. Pharmaceutically acceptable 
prodmgs refer to a compoimd that is metabolized, for example hydrolyzed or oxidized, in 
the host to form the compound of the present invention. Typical examples of prodrugs 
include compounds that have biologically labile protecting groups on a functional moiety of 
the active compound. Prodrugs include compoxmds that can be oxidized, reduced, 

30 aminated, deaminated, hydroxylated, dehydroxylated, hydrolyzed, dehydrolyzed, alkylated, 
deaUcylated, acylated, deacylated, phosphorylated, dephosphorylated to produce the active 
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compound The compounds of this invention possess antiviral activity against HCV, or are 

metabolized to a compound that exhibits such activity. 



m. Nucleotide Salt or Prodrug Formulations 

In cases where compounds are sufficiently basic or acidic to form stable nontoxic 
5 acid or base salts, administration of tiie compound as a phannaceutically acceptable salt 
may be appropriate. Examples of phaimaceutically acceptable salts are organic acid 
addition salts formed with acids, which fomi a physiological acceptable anion, for example, 
tosylate, meflianesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate, 
ascorbate, a-ketoglutarate, and (^glycerophosphate. Suitable inorganic salts may also be 
1 0 formed, including, sulfate, nitrate, bicarbonate, and carbonate salts. 

Phannaceutically acceptable salts may be obtained using standard procedures well 
known in the art, for example by reacting a suflSciently basic compound such as an amine 
with a suitable acid affording a physiologically acceptable anion. Alkali metal (for 
example, sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts 
15 of carboxylic acids can also be made. 

Any of the nucleosides described herein can be administered as a nucleotide prodrug 
to increase the activity, bioavailability, stabihty or otherwise alter the properties of the 
nucleoside. A number of nucleotide prodrug ligands are known, hi general, alkylation, 
acylation or other UpophiUc modification of the mono, di or triphosphate of the nucleoside 
20 will increase the stabiUty of the nucleotide. Examples of substituent groups that can replace 
one or more hydrogens on the phosphate moiety are alkyl, aryl, steroids, carbohydrates, 
including sugars, 1,2-diacylglycerol and alcohols. Many are described in R. Jones and N. 
Bischofberger, Antiviral Research, 27 (1995) M7. Any of these can be used in 
combination with the disclosed nucleosides to achieve a desired effect. 

25 The active nucleoside can also be provided as a 5'-phosphoether lipid or a 5 '-ether 

lipid, as disclosed in the following references, which are incorporated by reference herein: 
Kucera, L.S., N. Iyer, E. Leake, A. Raben, Modest E.K., D.L.W., and C. Piantadosi. 1990. 
''Novel membrane-interactive ether Upid analogs that inhibit infectious HTV-l production 
and induce defective virus formation.'' AE)S Res, Hum. Retro Viruses, 6:491-501; 

30 Piantadosi, C, J. Marasco C.J., S.L. Morris-Natschke, K.L. Meyer, F. Gumus, J.R. Surles, 
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K.S. Ishaq, L.S. Kucera, N. Iyer, C.A. Wallea, S. Piantadosi, and EJ. Modest. 1991. 
"Synthesis and evaluation of novel etter lipid nucleoside conjugates for anti-HIV activity." 

Med. Chem. 34:1408.1414; Hosteller, K.Y., D.D. Richman, D.A. Carson, L.M, 
Stuhiniller, G.M. T. van Wijk, and H. van den Bosch. 1992. "Greatly enhanced inhibition 
5 of human immunodeficiency virus type 1 replication in CEM and HT4-6C cells by 3'* 
deoxythymidine diphosphate dimyristoylglycerol, a Hpid prodrug of 3,-deoxythymidine/' 
Antimicroh Agents Chemother. 36:2025.2029; Hosetler, K.Y., L.M. Stuhmiller, H.B. 
Lenting, H. van den Bosch, and D.D. Richman, 1990. "Synthesis and antiretro viral activity 
of phosphoUpid analogs of azidothymidine and other antiviral nucleosides." 7. Biol Chem. 
10 265:61127. 

Nonlimiting examples of U.S. patents that disclose suitable lipophilic substiturats 
that can be covalently incorporated into the nucleoside, preferably at flie 5 '-OH position of 
the nucleoside or lipophilic preparations, include U.S. Patent Nos. 5,149,794 (Sep. 22, 
1992, Yatvin et al)\ 5,194,654 (Mar. 16, 1993, Hostetler et al, 5,223,263 (June 29, 1993,. 

15 Hostetler ^^^/.); 5,256,641 (Oct. 26, 1993, Yatvin eM/.); 5,411,947 (May 2, 1995, Hostetler 
et al)\ 5,463,092 (Oct 31, 1995, Hostetler et al)\ 5,543,389 (Aug. 6, 1996, Yatvin et al)\ 
5,543,390 (Aug. 6, 1996, Yatvin et aL); 5,543,391 (Aug. 6, 1996, Yatvin et al); and 
5,554,728 (Sep. 10, 1996; Basava et al), all of which are incorporated herein by reference. 
Foreign patent applications that disclose lipophilic substituents that can be attached to the 

20 nucleosides of the present invention, or lipophilic preparations, include WO 89/02733, WO 
90/00555, WO 91/16920, WO 91/18914, WO 93/00910, WO 94/26273, WO 96/15132, EP 0 
350 287, EP 93917054.4, and WO 91/19721. 

IV, Combination and Alternation Therapy 

It has been recognized that drug-resistant variants of HCV can emerge after 
25 prolonged treatment with an antiviral agent. Drug resistance most typically occurs by 
mutation of a gene that encodes for an enzyme used in viral rqpUcation. The efficacy of a 
drug against HCV infection can be prolonged, augmented, or restored by admroistering the 
compound in combination or alternation with a second, and perhaps third, antiviral 
compound that induces a different mutation from that caused by the principle drug. 
30 Alternatively, the pharmacokinetics, biodistribution or other parameter of the drug can be 
altered by such combination or alternation therapy. In general, combination therapy is 
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typically prefeired over alternation ther^y because it induces multiple simultaneous 



stresses on the virus. 

Nonlimiting examples of antiviral agents that can be used in combination with the 
compounds disclosed herein include: 

(1) an interferon and/or ribavirin (Battaglia, A.M. et al, Ann. Pharmacother. 34:487- 
494, 2000); Berenguer, M. et al Antivir. Then 3(Suppl. 3):125-136, 1998); 

(2) Substrate-based NS3 protease inhibitors (Attwood et aL, Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et al. Antiviral Chemistry and 
Chemotherapy 10.259-273, 1999; Attwood et al,. Preparation and use of amino acid 
derivatives as anti-viral agents, German PatCTit Publication DE 19914474; Tung et al 
Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease^ PCT WO 
98/17679), including alphaketoamides and hydrazinoiureas, and inhibitors that terminate in 
an electrophile such as a boronic acid or phosphonate. Llinas-Brunet et al. Hepatitis C 
inhibitor peptide analogues, PCT WO 99/07734. 

(3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 
derivatives(Sudo K. et aly Biochemical and Biophysical Research Communications, 
238:643-647, 1997; Sudo K. et al Antiviral Chemistry and Chemotherapy 9:186, 1998), 
uicluding RD3-4082 and RD3-4078, the former substituted on the amide with a 14 carbon 
chain and the latter processing a para-phenoxypheayl group; 

(4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase 
HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al, 
Antiviral Research 32:9-18, 1996), especially compound RD-1-6250, possessing a fused 
cimamoyl moiety substituted with a long alkyl chain, RD4 6205 and RD4 6193; 

(5) Thiazolidines and benzanilides identified in Kakiuchi N. et al /. EBS Letters 
421:217-220; Tsikeshital^i.etal Analytical Biochemistry 247 :242-'246, 1997; 

(6) A phenan-threnequinone possessing activity against HCV protease in a SDS- 
PAGE and autoradiography assay isolated from the fennentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al, Tetrahedron Letters 37:7229-7232, 1996), and 
Sch 351633, isolated firom the fungus Penicillium griscofuluum, which demonstrates 
activity in a scintillation proximity assay (Chu M. et al, Bioorganic and Medicinal 
Chemistry Letters 9: 1949-1 952); 
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(7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from leech 
(QasimMA. etaU Biochemistry 36:159^-1601, 1997); 

(8) HCV helicase inhibitors (Diana G,D. et aL, Compounds, compositions and 
methods for treatment of hepatitis C, U.S. Patent No. 5,633,358; Diana G.D. et aL, 
Piperidine derivatives, pharmaceutical compositions thereof and their use in the treatment 
of hepatitis C, PCT WO 97/36554); 

(9) HCV polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et 
al Journal of Virology 73:1649-1654, 1999), and the natural product cerulenin (Lohmann 
V. etal. Virology 2A9\\0i'm, 1998); 

(10) Antisense phosphorothioate ohgodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the HCV (Alt M. et al^ 
Hepatology 22:707-717, 1995), or nucleotides 326-348 comprising the 3' end of the NCR 
and nucleotides 371-388 located in the core coding region of the HCV RNA (Alt M. et al^ 
Archives of Virology 142:589-599, 1997; Galderisi U, et aL, Journal of Cellular Physiology 
181:251-257, 1999); 

(11) Inhibitors of IRES-dependent translation (Hceda N et ai. Agent for the 
prevention and treatment of hepatitis C, Japanese Patent Publication JP-08268890; Kai Y. 
et al Prevention and treatment of viral diseases, Japanese Patent Publication JP- 
10101591); 

(12) Nuclease-resistant ribozymes. (Maccjak DJ. et al, Hepatology 30 abstract 995, 
1999); and 

(13) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al\ alkyl lipids (U.S. Patent No. 5,922,757 to Chojkier et 
al), vitamin B and other antioxidants (U.S. Patent No. 5,922,757 to Chojkier et al), 
squalene, amantadine, bile acids (U.S. Patent No. 5,846,964 to Ozeki et al), N- 
(phosphonoacetyl)-L-aspartic acid, (U.S. Patent No. 5,830,905 to Diana et al), 
benzenedicarboxamides (U.S. Patent No. 5,633,388 to Diana et al), polyadenylic acid 
derivatives (U.S. Patent No. 5,496,546 to Wang et al), 2*,3*-dideoxyinosine (U.S. Patent 
No. 5,026,687 to Yaichoan et al), and benzimidazoles (U.S. Patent No. 5,891,874 to 
Colacmo et al). 
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Hosts, including humans, infected with HCV, or a gene fragment thereof, can be 
treated by administering to the patient an effective amount of the active compound or a 
pharmaceutically acceptable prodrug or salt thereof in the presence of a pharmaceuticaUy 
acceptable carrier or dUuent. The active materials can be administered by any appropriate 
route, for example, orally, parenteraUy, intravenously, intradermally, subcutanebusly, or 
topically, in liquid or solid form. 

A preferred dose of the compound for HCV will be in the range from about 1 to 50 
mg/Tsg, preferably 1 to 20 mg/kg, of body weight per day, more generaUy 0.1 to about 100 
mg per kilogram body weight of the recipient per day. The effective dosage range of the 
pharmaceutically acceptable salts and prodrugs can be calculated based on the weight of the 
parent nucleoside to be deUvered. If the salt or prodrug exhibits activity in itself the 
effective dosage can be estimated as above using the weight of the salt or prodrug, or by 
other means known to those skilled in the art. 

The compound is conveniently administered in unit any suitable dosage foim, 
including but not hmited to one containing 7 to 3000 mg, preferably 70 to 1400 mg of 
active ingredient per unit dosage form. A oral dosage of 50-1000 mg is usuaUy convenient. 

Ideally the active ingredient should be administered to achieve peak plasma 
concentrations of the active compound of from about 0.2 to 70 pM. preferably about 1.0 to 
10 fM. This may be achieved, for example, by the intravenous injection of a 0.1 to 5% 
solution of the active ingredient, optionally in saline, or administered as a bolus of the active 
ingredient. 

The concentration of active compound in the drug composition will depend on 
absorption, inactivation and excretion rates of the drug as weU as other factors known to 
those of skill in the art. It is to be noted that dosage values will also vary with the severity 
of the condition to be alleviated. It is to be further understood that for any particular 
subject, specific dosage regimens should be adjusted over time according to the individual 
need and the professional judgment of the person administering or supervising the 
administration of the compositions, and that the concentration ranges set forth herein are 
exemplary only and are not intended to limit the scope or practice of the claimed 
composition. The active ingredient may be administered at once, or may be divided into a 
number of smaller doses to be administered at varying intervals of time. 
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A preferred mode of administration of the active compound is oral. Oral 
compositions will generally include an inert diluent or an edible carrier. They may be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
admimstration, the active conq)ound can be incorporated with excipients and used in the 
5 form of tablets, troches, or capsules. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. 

The tablets, pills, capsules, troches and the like can contain any of the following 
ingredients, or compoimds of a similar nature: a binder such as microcrystalline cellulose, 
gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such 

10 as alginic acid, Primogel, or com starch; a lubricant such as magnesium stearate or Sterotes; 
a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; 
or a flavoring agent such as peppemaint, methyl salicylate, or orange flavoring. When the 
dosage unit form is a capsule, it can contain, in addition to material of the above type, a 
liquid earner such as a fatty oil. Li addition, dosage unit foims can contain various other 

15 materials which modify the physical form of the dosage unit, for example, coatings of sugar, 
shellac, or other enteric agents. 

The compound can be administered as a component of an elixir, suspension, syrup, 
wafer, chewing gum or the like. A synq) may contain, in addition to the active compounds, 
sucrose as a sweetCTing agent and certain preservatives, dyes and colorings and flavors. 

20 The compound or a pharmaceutically acceptable prodrug or salts fliereof can also be 

mixed with other active materials that do not impair the desired action, or with materials 
that supplement the desired action, such as antibiotics, antifungals, anti-inflammatories, or 
other antivirals, including other nucleoside compounds. Solutions or suspensions used for 
parenteral, intradermal, subcutaneous, or topical application can include the following 

25 components: a sterile diluent such as water for injection, saline solution, fibced oils, 
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or 
sodium bisulfite; chelating agents such as ethylenedianunetetraacetic acid; buffers such as 
acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium 

30 chloride or dextrose. The parental preparation can be enclosed in ampoules, disposable 
syringes or multiple dose vials made of glass or plastic. 
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"""""tf'Limiinstered mtravenously. preferred carriers are physiological saline or 
phosphate buffered salioe (PBS). 

In a preferred embodiment, the active coiqjounds are prepared with carriers that will 
protect the compound against r^id elimination ftom the body, such as a controlled release 
formulation, including implants and microenc^sulated deUvery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides. 
polyglycolic acid, collagen, polyorthoesters and polylactic acid. Methods for preparation of 
such formulations wiU be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation. 

Liposomal suspensions (including liposomes targeted to infected cells with 
monoclonal antibodies to viral antigens) are also prefenred as pharmaceutically acceptable 
carriers. ITiese may be prepared according to methods known to those skilled in the art, for 
example, as described in U.S. Patent No. 4,522,811 (which is incorporated herein by 
reference in its entirety). For example. Uposome formulations may be prepared by 
dissolving appropriate Upid(s) (sudi as steaioyl phosphatidyl ethanolamine, stearoyl 
phosphatidyl choUne. arachadoyl phosphatidyl choline, and cholesterol) in an inorganic 
solvent that is then evaporated, leaving behind a thin fihn of dried lipid on tiie surface of the 
contamer. An aqueous solution of the active compound or its monophosphate, diphosphate, 
and/or triphosphate derivatives is then introduced into the container. The container is then 
swirled by hand to free Upid material from the sides of the container and to disperse Upid 
aggregates, thereby forming tiie liposomal suspension. 

VT. Proces««'-^ for the Pre p»ii^tion of Active Compounds 

The nucleosides of the present invention can be synthesized by any means known in 
the art. In particular, the synthesis of the present nucleosides can be achieved by either 
alkylating the appropriately modified sugar, foUowed by glycosylation or glycosylation 
followed by alkylation of the nucleoside. The following non-limiting embodiments 
illustrate some general methodology to obtain the nucleosides of the present invention. 

A General Synthesis of 1 '-r-Branched Nucleosides 

I'-C-Branched ribonucleosides of the following structure: 
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wherein BASE is a purine or pyrimidine base as defined herein; 

and are independeatly hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(a]kyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, ■'N(acyl)2; 

R^ and R^° are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R^ and R^, R^ and R^°, R^ and R^ or R* and R^*^ can come together to form a 
pi bond; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl groiq> is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providmg a compound wherein R^ or R^ is independently H or phosphate; 

R^ is an alkyl, chloro-, brdmo-, fluoro-, or iodo-alkyl (i.e. CF3), alkenyl, or alkynyl (i.e. 
allyl); and 

Xis 0,S, S02orCH2 

can be prepared by one of the following general methods. 

1) Modification firom the lactone 

The key starting material for this process is an appropriately substituted lactone. 
The lactone can be purchased or can be prepared by any known means including standard 
epimerization, substitution and cyclization techniques. The lactone can be optionally 
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protected with a suitable protecting group, preferably with an acyl or silyl group, by 

methods well known to those skilled in the art, as taught by Greene et al Protective Groups 

in Organic Synthesis. John Wiley and Sons, Second Edition, 199L The protected lactone 

can then be coupled with a suitable coiq)ling agent, such as an organometalHc carbon 

nucleophile, such as a Grignard reagent, an organolithium, lithium dialkylcopper or R^- 

SiMcs in TBAF with the appropriate non-protic solvent at a suitable temperature, to give the 

1 '-alkylated sugar. 

The optionally activated sugar can then be coupled to the BASE by methods well 
known to those skilled in tiie art, as taught by Townsend Chemistry of Nucleosides aad 
Nucleotides. Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greme et al Protective Groups in Organic Synthesis, John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the T-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 1. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as tau^t by Greene et al Protective 
Groups in Organic Synthesis. John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2*-hydroxyl can be 
activated to facihtate reduction; i.e. via the Barton reduction. 
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Scheme 1 
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2. Alternative method for the preparation of 1 '-C-brahched nucleosides 

The key starting material for this process is an appropriately substituted hexose. The 
hexose can be purchased or can be prepared by any known means including standard 
qpimerization, such as alkaline treatment, substitution and coupling techniques. The hexose 
can be selectively protected to give the appropriate hexa-furanose, as taught by Townsend 
Chemistry of Nucleosides and Nucleotides, Plenum Press, 1994. 

The r-hydroxyl can be optionally activated to a suitable leaving group such as an 
acyl group or a chloro, bromo, fluoro, iodo via acylation or halogenation, respectively. The 
optionally activated sugar can then be coupled to the BASE by methods well known to 
those skilled in the art, as taught by Townsend Chemistry of Nucleosides and Nucleotides. 
Plenum Press, 1994. For example, an acylated sugar can be coupled to a silylated base with 
a lewis acid, such as tin tetrachloride, titanium tetrachloride or trimethylsilyltriflate in the 
appropriate solvent at a suitable temperature. Alternatively, a halo-sugar can be coupled to 
a silylated base with the presence of trimethylsilyltriflate. 
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Ilier-CH.-OH. if pxotecte^canbe selectively deprotectedbymS^ 
in the art The resultant primary hydroxy! can be functionalized to yield various C-bxanched 
nucleosides. For example, the primary hydroxyl can be reduced to give the methyl, using a 
smtable reducing agent. Alternatively, the hydroxyl can be activated prior to reduction to 
facihtate the reaction; i.e. via the Barton reduction. In an alternate embodiment, the primary 
hydroxyl can be oxidized to the aldehyde, then coupled with a carbon nucleophile. such as a 
Gngnard reagent, an organolithium, lithium dialkylcopp^ or R«-SiMe3 in TBAF with the 
appropriate non-protic solvent at a smtable temperature. 

In a particular embodiment, the I'-C-branched ribonucleoside is desired. The 
synthe^s of a ribonucleoside is sho^vn in Scheme 2. Alternatively, deoxyribo-nucleodde is 
desired. To obtain these nucleosides, the fonned ribonucleoside can optionally be protected 
by methods well known to those skilled in the art. as taught by Greene et al. ftotective 
Groups in Or^nic Sy nthesis John Wiley and Sons, Second Edition, 1991. and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to fecilitate reduction; i.e. via the Barton reduction. 

Scheme 2 

OR4 



D-fiuctase -^"^^"'^ o-psicose -,0. j l)Halog«„ati, 

"OH 



R2O ORa 2)^^^®o^asegIycosyiation 



HO ^ B 

' 1) Barton reduction R1O-. p , Selective R,0-, « P 

2)Deprotection > T^-qH 



OH OH ' — R2^0R3 rJ"^^°^ 

In addition, the L-enantiomers corresponding to the compounds of the invention can 
beprepax^i following the same general methods (1 or 2), beginning with the corresponding 
L-su^ or nucleoside I^enantiomer as starting material. 
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B. General Synthesis of 2'-C-Branched Nucleosides 
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2'-C-Branched ribonucleosides of the following structure: 

BASE 



wherein BASE is a purine or pyrimidine base as defined herein; 

5 R^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(Iower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

10 altematively, R^ and R^, or and R^^ can come together to form a pi bond; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (includmg lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl groiq) is optionally substituted with one or 
IS more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is cs^able of 
providing a compound wherein R^ or R^ is independently H or phosphate; 

is an alkyl, chloro-, bromo-, fluoro-, iodo-alkyl (i.e. CF3), alkenyl, or alkynyl (i.e. allyl); 
20 and 

X is 0, S, SO2 or CH2 

can be prepared by one of flie following general methods. 

i. Glycosylation of the nucleobase with an appropriately modified sugar 
25 The key starting material for this process is an appropriately substituted sugar with a 

2'-0H and 2*-H, with the appropriate leaving group (LG), for example an acyl group or a 
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chloro, bromo, fluoro or iodo. The sugar can be purchased or can be prepared by any 

known means including standard epimerization, substitution, oxidation and reduction 

techniques. The substituted sugar can then be oxidized with the appropriate oxidizing agent 

in a compatible solvent at a suitable temperature to yield the 2'-modified sugar. Possible 

oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric acid), Collins's 

reagent (dipyridine Cr(VI) oxide, Corey's reagent ^yridinium chlorochromate), pyridiniura 

dichromate, acid dichromate, potassium permanganate, MnOa, ruthenium tetroxide, phase 

transfer catalysts such as chromic acid or permanganate supported on a polymer, CI2- 

pyridine, H202-ammonium molybdate, NaBrOa-CAN, NaOCl in HOAc, copper chromite, 

copper oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum 

f-butoxide with another ketone) and iV-bromosuccinimide. 

Then coupling of an organometallic carbon nucleophile, such as a Grignard reagent, 
an organolithium, lithium dialkylcopper or R^-SiMes in TBAF with the ketone with the 
appropriate non-protic solvent at a suitable temperature, yields the 2*-alkylated sugar. The 
alkylated sugar can be optionally protected with a suitable protecting group, preferably wifhi 
an acyl or silyl group, by methods well known to those skilled in the art, as taught by 
Greene et al Protective Groups in Organic Synthesis. John Wiley and Sons, Second 
Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides^ Plenum Press, 1994. For example, an acylated sugar can be coi^led to a 
silylated base with a lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvaat at a suitable temperature. Alternatively, a 
halo-sugar can be coupled to a silylated base with the presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis. John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, Ihe 2*-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 3. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by mefeods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
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OH can be reduced with a suitable reducing agent Optionally, Has 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 3 
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2. Modification of a pre-fortned nucleoside 

The key starting material for this process is an appropriately substituted nucleoside 
with a 2'-0H and 2'-H. The nucleoside can be purchased or can be prepared by any known 
means including standard coupling techniques. The nucleoside can be optionally protected 
with suitable protecting groups, preferably with acyl or silyl groups, by methods well 
known to those skilled in the art, as taught by Greene et al. Protective Groups in Organic 
Synthesis, John Wiley and Sons, Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the appropriate 
oxidizing agent in a compatible solvent at a suitable temperature to yield the 2'-modified 
sugar. Possible oxidizing agents are Jones reagent (a mixture of chronoic acid and sulfuric 
acid), Collins's reagent (dipyridine Cr(VI) oxide, Corey's reagent (pyridinium 
chlorochromate), pyridinium dichromate, acid dichromate, potassium permanganate, Mn02» 
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Zri^tefoxia.. phase Wer c^y.>s such . acid or pe™.^ 

i„ HOAc copper chro-mte, copper oxide, Raney mctel. palladium aceU«. M.«™. 

Pondorf-Verley i-^^ '^"^ 

bromosucdnimide. 

Subsequeatty. aueleoside cm be deproteottd by mdhods v^ll taown «> tos. 
sMed i. art. as .aught by GreeueGrceue e, oL ^ Orpnic 

John Wiley and Sons, Second Edition, 1991. 

I„ a particular embodiment, the y-C-branched libonucleoside ia desired. He 
,y^„fan-bonacIeosideissho™inSch.me4.Altematively,deoxynbc.nucleoside» 
d^. Toobtai.th.se nucleosides, the fonnedribonucleoside can optionally be protected 

by metods wett ta>o«n ,0 *o.e *lled in the art. as tau^t by Qr^^ e, a,, 
^■^,;„rv^nic Svnth.su. Iota Wiley ^ Sons, Second Mtion. 1991. and then dre 2 - 
OH can be reduced »ith a suitable reducing agent. Optionally, the r-hydxoxyi can be 
activated to ftcilitate reduction; i.e. via the Barton reduction. 
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Jn another embodiment of the invention, the L-enantiomers are desired. 
Therefore, the L-enantiomers can be corresponding to the corqpounds of the iav^tion can 
be prepared following the same foregoing general methods, beginning with the 
corresponding L-sugar or nucleoside ]>enantiomer as starting material. 

C. General Synthesis of 3 '-C-Branched Nucleosides 

3'-C-Branched ribonucleosides of the following stmcture: 




wherein BASE is a purine or pyrimidine base as defined herein; 

and are independently hydrogen, 0R^ hydroxy, alkyl (including lower alkyl), azido, 
cyano, aUcenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
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acyl), -0(alky]), -OGower alkyl). -0(alkenyl). chlorine, bronune. Sf 
-NH(lower alkyl). -I>JH(acyl). -Naower alkyl)^, -N(acyl)2; 

is H, alkyl (including lower alkyl). chlorine, bromine or iodine; 

alternatively. R' and R', or R» and R' can come together to form a pi bond; 

R' and r2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(includmg lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionaUy substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an ammo acid; a carbohydrate; a peptide; a cholesterol; or other 
phaimaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R' orR^ is independently H or phosphate; 

R'' is an alkyl, chloro-, fluoro-, bromo-. iodo-alkyl (i.e. CF3), alkenyl. or alkynyl (i.e. allyi); 
and 

XisO,S,S02orCH2 

can be prepared by one of the following general methods. 

J. Glycosylatton of the nucleobase with an appropriately modified sugar 

The key starting material for this process is an appropriately substituted sugar 
with a 3'.-0H and 3'-H, with the appropriate leaving group (LG), for exanqjie an acyl 
group or a chloro, bromo, fluoro. iodo. The sugar can be purchased or can be 
prepared by any known means including standard epimerization, substitution, 
oxidation and reduction techniques. The substituted sugar can then be oxidized with 
the appropriate oxidizing agent in a compatible solvent at a suitable temperature to 
yield the 3'-modified sugar. Possible oxidizing agents are Jones reagent (a mixture 
of chromic acid and sulfuric acid), Collins's reagent (dipyridine Cr(VD oxide, 
Corey's reagent (pyridinium chlorochromate), pyridinimn dichromate, acid 
dichromate, potassimn permanganate, MnOj. ruthenium tetroxide, phase transfer 
catalysts such as chromic acid or permanganate supported on a polymer, CI2- 
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pyridine, H202-aimnonium molybdate, NaBr02-CAN, NaOCl in HOAc, copper 
chromite, copper oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley 
reagent (aluminum /-butoxide with another ketone) and JV-bromosuccinimide. 

Then coupling of an organometallic carbon nucleophile, such as a Grignard 
reagent, an brganolithium, lithium dialkylcopper or R^-SiMca in TBAF with the 
ketone with the appropriate non-protic solvent at a suitable temperature, yields Ihe 
3'-C-branched sugar. The 3'-C-branched sugar can be optionally protected with a 
suitable protecting group, preferably with an acyl or silyl group, by methods well 
known to those skilled in the art, as taught by Greene et al Protective Groups in 
Organic Synthesis. John Wiley and Sons, Second Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides 
and Nucleotides, Plenum Press, 1994. For example, an acylated sugar can be 
coupled to a silylated base with a lewis acid, such as tin tetrachloride, titanium 
tetrachloride or trimethylsilyltriflate in flie appropriate solvent at a suitable 
temperature. Alternatively, a halo-sugar can be coupled to a silylated base with the 
presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to 
those skilled in the art, as taught by Greene et al Protective Groups in Organic 
Synthesis, John Wiley and Sons, Second Edition, 1991 . 

In a particular embodiment, the 3'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 5. Alternatively, deoxyribo- 
nucleoside is desired. To obtain these nucleosides, the formed ribonucleoside can 
optionally be protected by methods well known to those skilled in the art, as taught 
by Greene et al Protective Groups in Organic Synthesis. John Wiley and Sons, 
Second Edition, 1991, and then the 2'-0H can be reduced with a suitable reducing 
agent. Optionally, the 2'-hydroxyl can be activated to facilitate reduction; i.e. via the 
Barton reduction. 
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Scheme 5 
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2. Modification of a pre-formed nucleoside 

m key starting material for this process is an appropriately substituted 
nucleoside with a 3'-0H and 3'-H. Th. nucleoside can be purchased or can be 
prepared by any known means including standard couplmg techniques. TT.e 
nucleoside can be optionally protected witi. suitable protecting groups, preferably 
with acyl or silylgroups,byme&ods well known to those skilledin the art, as tau^t 

by Greene et al ^ote^^-^-pyn^g^cSy^ John Wiley and Sons, 
SecondEditi<m,1991. 

The appropriately protected nueleorid. can then be oridized wift fl.e 
appropriate oddizing agent in a compatible solvent a. a suitable .^.^ture to yteld 
the 2--modified sngar. Possftle oxidking ag«its are Jones reagent (a nnxtnre of 
chronnc acid and sul&ric add), Collins's reagent (dipyridine Cr(VI) oxide. Corey's 
^ent (pyridinium oblorochromate). pyridinhun dichromate. add dichromate 
potassium pennanganate. MnO. rAeninm tetroxide, phase tansfer catalysts such 
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as chromic acid or permanganate supported on a polymer, Cli-pyridine, H2O2- 
ammonium molybdate, NaBrOa-CAN, NaOCl in HOAc, copper chromite, copper 
oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum 
/-butoxide with another ketone) and iV-broraosuccinimide. 

Subsequently, the nucleoside can be deprotected by melhods well known to 
those skilled in the art, as taught by GreeneGreene et al Protective Groups in 
Organic Synthesis, John Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 3*-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 6. Alternatively, deoxyribo- 
nucleoside is desired. To obtain these nucleosides, the formed ribonucleoside can 
optionally be protected by methods well known to those skilled in the art, as taught 
by Greene et al Protective Groups in Organic Synthesis, John Wiley and Sons, 
Second Edition, 1991, and then the 2'-0H can be reduced with a suitable reducing 
agent. Optionally, the 2*-hydroxyl can be activated to facilitate reduction; i.e. via the 
Barton reduction. 
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In another embodiment of the invention, the L-enantiomers are desired. 

Therefore, the I^enantiomers can be corresponding to the compounds of the invention can 

be prepared following the same foregoing general methods, beginning with the 

corresponding L-sugar or nucleoside L-enantiomer as starting material. 

Examples 

Example 1; Preparat ion of l*-C-methvlriboadenme via 6-amlnft-9-fl-deoxv-B-l>- 
psicofuranosYl)purme 

As another altemative method of preparation, the title compound could also be 
prepared according to a pubhshed procedure (J. Farkas, and F. Soim, 'TSTucleic acid 
components and their analogues. XCIV. Synthesis of 6-anmio-9-(l-deoxy-p-D- 
psicofuranosyl)purine", Collect Czech, Chem. Commun. 1967, 32, 2663-2667. J. Farkas", 
Collect, Czech Chem. Commtm. 1966,31, 1535) (Scheme 7). 

Scheme 7 




OH OH 



In a similar manner, but usmg the appropriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula I are prepared. 
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H 1 


H 


H 


F 


monophosphate 


H 


H 1 


H 


H 


a 


monophosphate 
monophosphate 


H 


H 1 


H 


H 


Br 


~H. 


H 


H 


"h 


I 


diphosphate 


H 


H 


H 


H 


NH2 


diphosphate 


H 


H 


H 


H 


NH-acetyl 


diphosphate 


H 


H 


H 


H 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


H 


NH-methyl 


diphosphate 


H 


H 


H 


H 


NH-ethyl 


diphosphate 


H 


H 


H 


"h 


OH 


diphosphate 


' H 


"a 


Th 


"h 


1 0-acetyl 


diphosphate 
diphoq)hate 


H 


H 


H 


H 


OMe 


"IT 


"ll 


Th 


'll 


TOEt 


diphosphate 


H 


H 


H 


H 


0-cyclopropyl 


diphosphate 


H 


H 


H 


H 


SH 


diphosphate 


"ll 


~ H 


Th 


"1 


1 SMe 


diphosphate 


H 


H 


H 


H 


SEt 


diphosphate 


H 


TT 

H 


1 H 

1 XJL 


H 


S-cyclopropyl 


diphosphate 


H 


H 


H 


H 


F 


diphosphate 


H 


H 


H 


~~H. 


CI 
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X' 




Y 


diphosphate 


H 


H 


H 


H 


Br 


diphosphate 


H 


H 


H 


H 


I 


triphosphate 


H 


H 


H 


H 


NH2 


triphosphate 


H 


H 


H 


H 


MH-acetyl 


triphosphate 


H 


H 


H 


H 


NH-cyclopropyl 


triphosphate 


H 


H 


H 


H 


NH-methyl 


triphosphate 


H 


H 


H 


H 


NH-ethyl 


triphosphate 


H 


H 


H 


H 


OH 


triphosphate 


H 


H 


H 


H 


OMe 


triphosphate 


H 


H 


H 


H 


OEt 


triphosphate 


H 


H 


H 


H 


0-cycIopiopyl 


triphosphate 


H 


H 


H 


H 


0-acetyl 


triphosphate 


H 


H 


H 


H 


SH 


triphosphate 


H 


H 


H 


H 


SMe 


triphosphate 


H 


H 


H 


H 


SEt 


triphosphate 


H 


H 


H 


H 


S-cyclopropyl 


triphosphate 


H 


H 


H 


H 


F 


triphosphate 


H 


H 


H 


H 


CI 


triphosphate 


H 


H 


H 


H 


Br 


triphosphate 


H 


H 


H 


H 


I 


monophosphate 


monophosphate 


monophosphate 


H 


H 


NH2 


monophosphate 


monophosphate 


monophosphate 


H 


H 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


H 


OH 


monophosphate 


monophoq)hate 


monophosphate 


H 


H 


F 


monophosphate 


monophosphate 


monophosphate 


H 


H 


a 


diphosphate 


diphosphate 


diphosphate 


H 


H 


NH2 


diphosphate 


diphosphate 


diphosphate 


H 


H 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


H 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


H 


F 


diphosphate 


diphosphate 


diphosphate 


H 


H 


CI 


triphosphate 


triphosphate 


triphosphate 


H 


H 


NH2 
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R^ 


X' 




Y 


acetyl 


H 


H 


H 


H 


OH 


acetyl 


H 


H 


H 


H 


F 


acetyl 


H 


H 


H 


H 


CI 


acetyl 


H 


H 


F 


H 


NH2 


acetyl 


H 


H 


F 


H 


NH-cyclopropyl 


acetyl 


H 


H 


F 


H 


OH 


acetyl 


H 


H 


F 


H 


F 


acetyl 


H 


H 


F 


H 


CI 


H 


acetyl 


acetyl 


H 


H 


NH2 


H 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


H 


OH 


H 


acetyl 


acetyl 


H 


H 


F 


H 


acetyl 


acetyl 


H 


H 


CI 


acetyl 


acetyl 


acetyl 


H 


H 


NH2 


acetyl 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


H 


OH 


acetyl 


acetyl 


acetyl 


H 


H 


F 


acetyl 


acetyl 


acetyl 


H 


H 


CI 


monophosphate 


acetyl 


acetyl 


H 


H 


NH2 


monophosphate 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


H 


OH 


monophosphate 


acetyl 


acetyl 


H 


H 


F 


monophosphate 


acetyl 


acetyl 


H 


H 


CI 


diphosphate 


acetyl 


acetyl 


H 


H 


NH2 


diphosphate 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


H 


OH 


diphosphate 


acetyl 


acetyl 


H 


H 


F 


diphosphate 


acetyl 


acetyl 


H 


H 


CI 


triphosphate 


acetyl 


acetyl 


H 


H 


NH2 


triphosphate 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


H 


OH 
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R^ 


X* 


X* 


Y 


tripliosphate 


acetyl 


acetyl 


H 


H 


F 


triphosphate 


acetyl 


acetyl 


H 


H 


a 


H 


H 


H 


H 


NH2 


H 


H 


H 


H 


H 


NH2 


NH2 


H 


H 


H 


H 


NH2 


NH-cyclopropyl 


H 


H 


H 


H 


NH2 


NH-methyl 


H 


H 


H 


H 


NH2 


NH-ethyl 


H 


H 


H 


H 


NH2 


NH-acetyl 


H 


H 


H 


H 


NH2 


OH 


H 


H 


H 


H 


NH2 


OMe 


H 


H 


H 


H 


NH2 


OEt 


H 


H 


H 


H 


NH2 


O-cyclopropyl 


H 


H 


H 


H 


NH2 


0-acetyl 


H 


H 


H 


H 


NH2 


SH 


H 


H 


H 


H 


NH2 


SMe 


H 


H 


H 


H 


NH2 


SEt 


H 


H 


H 


H 


NH2 


S-cyclopiopyl 


H 


H 


H 


H 


NH2 


F 


H 


H 


H 


H 


NH2 


CI 


H 


H 


H 


H 


NH2 


Br 


H 


H 


H 


H 


NH2 


I 


monophosphate 


H 


H 


H 


NH2 


NH2 


monophosphate 


H 


H 


H 


NH2 


NH-acetjd 


monophosphate 


H 


H 


H 


NH2 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH2 


NH-melhyl 


monopho^hate 


H 


H 


H 


NH2 


NH-ethyl 


monophosphate 


H 


H 


H 


NH2 


OH 


monophosphate 


H 


H 


H 


NH2 


0-acetyl 


monophosphate 


H 


H 


H 


NH2 


OMe 


monophosphate 


H 


H 


H 


NH2 


OEt 


monophosphate 


H 


H 


H 


m.2 


O-cyclopropyl 
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X* 


X* 


Y 


monophosphate 


H 


H 


H 


MHz 


SH 


monophosphate 


H 


H 


H 


NH2 


SMe 


monophosphate 


H 


H 


H 


NH2 


SEt 


monophosphate 


H 


H 


H 


NH2 


S-cyclopropyl 


monophosphate 


H 


H 


H 


NH2 


F 


monophosphate 


H 


H 


H 


NH2 


CI 


monophosphate 


H 


H 


H 


NH2 


Br 


monophosphate 


H 


H 


H 


NH2 


I 


diphosphate 


H 


H 


H 


NH2 


ISIH2 


diphosphate 


H 


H 


H 


NH2 


NH-acetyl 


diphosphate 


H 


H 


H 


NH2 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


NH2 


NH-methyl 


diphosphate 


H 


H 


H 


NH2 


NH-ethyl 


diphosphate 


H 


H 


H 


NH2 


OH 


diphosphate 


H 


H 


H 


NH2 


0-acetyl 


diphosphate 


H 


H 


H 


NH2 


OMe 


diphosphate 


H 


H 


H 


NH2 


OEt 


diphosphate 


H 


H 


H 


NH2 


0-cyclopropyl 


diphosphate 


H 


H 


H 


NH2 


SH 


diphosphate 


H 


H 


H 


NH2 


SMe 


diphosphate 


H 


H 


H 


NH2 


SEt 


diphosphate 


H 


H 


H 


NH2 


S-cyclopropyl 


diphosphate 


H 


H 


H 


NH2 


F 


diphosphate 


H 


H 


H 


NH2 


CI 


diphosphate 


H 


H 


H 


NH2 


Br 


diphosphate 


H 


H 


H 


NH2 


I 


triphosphate 


H 


H 


H 


NH2 


NH2 


triphosphate 


H 


H 


H 


NH2 


NH-acetyl 


triphosphate 


H 


H 


H 


NH2 


NH-cyclopropyl 


triphosphate 


H 


H 


H 


NH2 


NH-methyl 


triphosphate 


H 


H 


H 


NH2 


NH-ethyl 
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p? 


IR^ 




X» 


P 

r 

X* 
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Y 


triphosphate 


H 


• H 


H 


NH2 


OH 


triphosphate 


H 


H 


H 


NH2 


OMe 


triphosphate 


H 


H 


H 


NH2 


OEt 


triphosphate 


H 


H 


H 


NH2 


O-cyclopropyl 


triphosphate 


H 


H 


H 


NH2 


0-acetyl 


triphosphate 


H 


H 


H 


NH2 


SH 


triphosphate 


H 


H 


H 


NHj 


SMe 


triphosphate 


H 


H 


H 


NH2 


SEt 


triphosphate 


H 


H 


H 


NH2 


S-cyclopropyl 


triphosphate 


H 


H 


H 


NH2 


F 


triphosphate 


H 


H 


H 


NH2 


CI 


triphosphate 


H 


H 


H 


MHz 


Br 


triphosphate 


H' 


H 


H 


NH2 


I 


monophosphate 


monophosphate 


monophosphate 


H 


NH2 


NH2 


monophosphate 


monophosphate 


monophosphate 


H 


NH2 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


NH2 


OH 


monophosphate j 


monophosphate 


monophosphate 


H 


NH2 




monophosphate j 


monophosphate 


monophosphate 


H 


NH2 


CI 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


NH2 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


OH 


diphosphate I 


diphosphate 


diphosphate 


H 


NH2 


F 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


a 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 


NH2 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 


F 


triphosphate ] 


triphoq)hate 


triphosphate 


EI 


NH2 


CI 




H ] 


H ] 


F 


NH2 ] 


NH2 


H ] 


H ] 


a ] 


F 


NH2 ] 


SOH-cyclopropyl 


H ] 


a ] 


EI ] 


? 


^2 ( 


3H 



83 



wo 01/90121 PCT/USOl/16671 







R3 


X» 


X' 


Y 


H 


H 


H 


F 


NH2 


F 


H 


H 


H 


F 


NH2 


a 


H 


H 


H 


CI 


NH2 


NH2 


H 


H 


H 


CI 


NH2 


NH-cyclopropyl 


H 


H 


H 


CI 


NH2 


OH 


H 


H 


H 


CI 


NH2 


F 


H 


H 


H 


CI 


NH2 


01 


H 


H 


H 


Br 


NH2 


NH2 


H 


H 


H 


Br 


NH2 


NH-cyclopropyl 


H 


H 


H 


Br 


NH2 


OH 


H 


H 


H 


Br 


NH2 


F 


H 


H 


H 


Br 


NH2 


CI 


H 


H 


H 


NH2 


NH2 


NH2 


H 


H 


H 


NH2 


NH2 


NH-cyclopropyl 


H 


H 


H 


NH2 


NH2 


OH 


H 


H 


H 


NH2 


NH2 


F 


H 


H 


H 


NH2 


NH2 


CI 


H 


H 


H 


SH 


NH2 


NH2 


H 


H 


H 


SH 


NH2 


NH-cyclopropyl 


H 


H 


H 


SH 


NH2 


OH 


H 


H 


H 


SH 


NH2 


F 


H 


H 


H 


SH 


NH2 


CI 


acetyl 


H 


H 


H 


NH2 


NH2 


acetyl 


H 


H 


H 


NH2 


NH-cyclopropyl 


acet^ 


H 


H 


H 


NH2 


OH 


acet)i 


H 


H 


H 


NH2 


F 


acetyl 


H 


H 


H 


ISIH2 


a 


acetyl 


H 


H 


F 


NH2 


NH2 


acetyl 


H 


H 


F 


NH2 


NH-cyclopropyl 


acetyl 


H 


H 


F 


NH2 


OH 


acetyl 


H 


H 


F 


NH2 


F 
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X* 




Y 


H 


H 


H 


H 


a 


NH-ethyl 


H 


H 


H 


H 


Cl 


NH-acetyl 


H 


H 


H 


H 


Cl 


OH 


H 


H 


H 


H 


Cl 


OMe 


H 


H 


H 


H 


Cl 


OEt 


H 


H 


H 


H 


Cl 


O-cyclopropyl 


H 


H 


H 


H 


Cl 


0-acetyl 


H 


H 


H 


H 


Cl 


SH 


H 


H 


H 


H 


Cl 


SMe 


H 


H 


H 


H 


Cl 


S£t 


H 


H 


H 


H 


Cl 


S-cyclopropyl 


monophosphate 


H 


H 


H 


Cl 


NH2 


monophosphate 


H 


H 


H 


Cl 


NH-acetyl 


monophosphate 


H 


H 


H 


Cl 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


Cl 


NH-methyl 


monophosphate 


H 


H 


H 


Cl 


NH-ethyl 


monophosphate 


H 


H 


H 


Cl 


OH 


monophosphate 


H 


H 


H 


Cl 


0-acetyl 


monophosphate 


H 


H 


H 


Cl 


OMe 


monophosphate 


H 


H 


H 


Cl 


OEt 


monophosphate 


H 


H 


H 


Cl 


O-cyclopropyl 


monophosphate 


H 


H 


H 


a 


SH 


monophosphate 


H 


H 


H 


Cl 


SMe 


monophosphate 


H 


H 


H 


Cl 


SEt 


monophosphate 


H 


H 


H 


Cl 


S-cyclopropyl 


diphosphate 


H 


H 


H 


Cl 


NH2 


diphosphate 


H 


H 


H 


Cl 


NH-acetyl 


diphosphate 


H 


H 


H 


Cl 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


Cl 


NH-methyl 


diphosphate 


H 


H 


H 


Cl 


NH-ethyl 


diphosphate 


H 


H 


H 


Cl 


OH 
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triphosphate 
triphosphate 



87 



wo 01/90121 PCT/USOl/16671 









X* 




X 


Y 


H 


H 


H 


F 


CI 


NH2 


H 


H 


H 


F 


CI 


NH-cyclopropyl 


H 


H 


H 


F 


CI 


OH 


H 


H 


H 


CI 


CI 


NH2 


H 


H 


H 


CI 


CI 


NH-cyclopropyl 


H 


H 


H 


CI 


CI 


OH 


H 


H 


H 


Br 


CI 


NH2 


H 


H 


H 


Br 


CI 


NH-cyclopropyl 


H 


H 


H 


Br 


CI 


OH 


H 


H 


H 


NH2 


CI 


NH2 


H 


H 


H 


NH2 


CI 


NH-cyclopropyl 


H 


H 


H 


NH2 


CI 


OH 


H 


H 


H 


SH 


CI 


NH2 


H 


H 


H 


SH 


CI 


NH-cyclopropyl 


H 


H 


H 


SH 


CI 


OH 


acetyl 


H 


H 


H 


CI 


NH2 


acetyl 


H 


H 


H 


CI 


NH-cyclopropyl 


acetyl 


H 


H 


H 


CI 


OH 


acetyl 


H 


H 


F 


CI 


NH2 


acetyl 


H 


H 


F 


CI 


NH-cyclopropyl 


acetyl 


H 


H 


F 


CI 


OH 


H 


acetyl 


acetyl 


H 


CI 


NH2 


H 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


a 


OH 


acetyl 


acetyl 


acetyl 


H 


a 


NH2 


acetyl 


acetyl 


acetyl 


H 


a 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


Cl 


OH 


monophosphate 


acetyl 


acetyl 


H 


Cl 


NH2 


monophosphate 


acetyl 


acetyl 


H 


Cl 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


Cl 


OH 


diphosphate 


acetyl 


acetyl 


H 


Cl 


NH2 
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PC 


:T/US01/16671 
Y 


diphosphate 


acetyl 


acetjd 


H 


a 


NH-cvcloDionvi 


diphosphate 


acetyl 


acetyl 


H 


Cl 


OH 


triphosphate 


acetyl 


acetyl 


H 


"a 




triphosphate 


acetyl 


acetyl 


H 


Cl 


NH-CYcIoDroDvl 


triphosphate 


acetyl 


acetyl 


H 


Cl 


OH 


H 


H 


H 


H 


Cl 


NH2 


H 


H 


H 


H 


Cl 


NH-cvclnnrnnvl 


H 
u 


H 


H 


H 


Cl 


OH 


xl 


H 


H 


H 


Br 


NHa 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the foUowing nucleosides of Formula IV are prepared, usii 
appropriate sugar and pyrimidine or purine bases. 




(IV) 

wherein: 



R* 


R^ 


R' 


X* 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH2 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


NH-acetyl 
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ISf 


X' 


Y 


H 


H 


H 


H 


OH 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


0-cyclopropyl 


H 


H 


H 


H 


0-acetyl 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


S£t 


H 


H 


H 


H 


S-cyclopropyl 


monophosphate 


H 


H 


H 


NH2 


monophosphate 


H 


H 


H 


NH-acetyl 


monophosphate 


H 


H 


H 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH-methyi 


monophosphate 


H 


H 


H 


NH-ethyl 


monophosphate 


H 


H 


H 


OH 


monophosphate 


H 


H 


H 


0-acetyl 


monophosphate 


H 


H 


H 


OMe 


monophosphate 


H 


H 


H 


OEt 


monophosphate 


H 


H 


H 


0-cyclopiopyl 


monophosphate 


H 


H 


H 


SH 


monophosphate 


H 


H 


H 


SMe 


monophosphate 


H 


H 


H 


SEt 


monopho^hate 


H 


H 


H 


S-cyclopiop^ 


diphosphate 


H 


H 


H 


MHz 


diphosphate 


H 


H 


H 


NH-aoetyl 


diphosphate 


H 


H 


H 


NH-cyclopropyi 


diphosphate 


H 


H 


H 


NH-methyl 


diphosphate 


H 


H 


H 


NH-ethyl 


diphosphate 


H 


H 


H 


OH 


diphosphate 


H 


H 


H 


0-acetyl 


diphosphate 


H 


H 


H 


OMe 
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diphosphSe fiT 



diphosphate 



diphosphate 



H 



H 



diphosphate jff 



H 



diphosphate fn" 



triphosphate 
triphosphate 



tnphosphate 
triphosphate 
triphosphate 
triphosphate 
triphosphate 



H 

H~ 



H 
H" 



H 



H 
H" 



H 
H" 



H 



triphosphate 
triphosphate 



H 
H" 



H 
H" 

H~ 
W 



H 



H 



H 



H 

W 



H 
H" 



H 

h" 

H" 



.PClVUSOl/16671 



OEt 



O-cyclopropyl 
SH" 



SMe 



S£t 



S-cyclopropyl 



NH-acetyl 



NH-cyclopropyl 



NH-methyl 



H 



H 



H 
H" 



triphosphate 
triphosphate 



H 



H 



triphosphate 
triphosphate 



H 

"h" 



triphosphate 



monophosphate 
monophosphate 



monophosphate 



diphosphate 
diphosphate 
diphosphate 
triphosphate 



H 



H 
IT 



H 



H 



H 



H 



H 
H" 



NH-ethyl 
OH 



OMe 



OEt 



O-cyclopropyl 



0-acetyl 



SH 



H 
H" 



monophosphate 
monophosphate 



monophosphate 



triphosphate 



triphosphate 



H 



H 



diphosphate 
diphosphate 
diphosphate 
triphosphate 



H 



H 



SMe 
SEt 



monophosphate 
monophosphate 



H 
H" 



triphosphate 



triphosphate 

h" 



monophosphate 
diphosphate 



H 



S-cyclopropyl 



NH2 



NH-cyclopropyl 



diphosphate 
diphosphate 
triphosphate 



H 



H 



triphosphate 

OS 

H~ 



H 

"h" 



OH 



NH2 
NH-cyclopropyl 



NH-cyclopropyl 



H 



OH 



NH2 



NH-cyclopropyl 
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R^ 


1 _,i 
X* 


Y 


H 


H 


H 


F 


OH 


H 


H 


H 


CI 


ISIH2 


H 


H 


H 


CI 


NH-cyclopropyl 


H 


H 


H 


CI 


OH 


H 


H 


H 


Br 


NH2 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


Br 


OH 


H 


H 


H 


NH2 


NH2 


H 


H 


H 


NH2 


NH-cyclopropyl 


H 


H 


H 


NH2 


OH 


H 


H 


H 


SH 


NH2 


H 


H 


H 


SH 


NH-cyclopropyl 


H 


H 


H 


SH 


OH 


acetyl 


H 


H 


H 


NH2 


acetyl 


H 


H 


H 


NH-cyclopropyl 


acetyl 


H 


H 


H 


OH 


acetyl 


H 


H 


F 


NHz 


acetyl 


H 


H 


F 


NH-cyclopropyl 


acetyl 


H 


H 


F 


OH 


H 


acetyl 


acetyl 


H 


NH2 


H 


acetyl 


acetyl 


H 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


OH 


acetyl 


acetyl 


acetyl 


H 


ISIH2 


acetyl 


acetyl 


acetyl 


H 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


OH 


monophosphate 


acetyl 


acetyl 


H 


NH2 


monophosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


OH 


diphosphate 


acetyl 


acetyl 


TT 

H 


NH2 


diphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


OH 
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R^ 


X* 


Y 


triphosphate 


acetyl 


acetyl 


H 


NH2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Fonnula VH aie prepared, using the 
^propriate sugar and pyrimidine or purine bases. 



wherein: 




Base 





R' 




R* 


X 


Base 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluiacil 


H 


H 


H 


CH3 


0 


Hypoxanthine 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetylthymine 


H 


H 


H 


CH3 


0 


Thymine 


H 


H 


H 


CH3 


0 


Cytosine 


H 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosme 


H 


H 


H 


CH3 


0 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH3 


0 


Uracil 


H 


H 


H 


CH3 


0 


5-Fluorouracil 


H 


H 


H 


CH3 


s 


2,4-0- 

Diacetylxiraci 


H 


H 


H 


CH3 


s 


Hypoxanthine 
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R' 


X 


Base 


H 


H 


H 


CH3 


s 


2,4-0- 

Diacetylthymine 


H 


H 


H 


CH3 


s 


Thymine 


H 


H 


H 


CH3 


s 


Cytosine 


H 


H 


H 


CH3 


s 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH3 


s 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH3 


S' 


Uracil 


H 


H 


H 


CH3 


s 


5-Fluarouracil 


monophosphate 


H 


H 


CH3 


0 


2.4-0- 

Diacetyliiracil 


monqphosphate 


H 


H 


CH3 


0 


Hypoxantfaine 


monophosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetylthym 


monophosphate 


H 


H 


CH3 


0 


Thymine 


monophosphate 


H 


H . 


CH3 


0 


Cytosine 


monophosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 


monophosphate 


H 


H 


CH3 


0 


4-(N,N- 

diacetyl)cytosine 


monophosphate 


H 


H 


CH3 


0 


Uracil 


monophosphate 


H 


H 


CH3 


0 


S-Fluorouracil 


monophosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetyliiradl 


monophosphate 


H 


H 


CH3 


s 


Hypoxanthine 


monophosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetylthym 


monophosphate 


H 


H 


CH3 


s 


Thymine 


monophosphate 


H 


H 


CH3 


s 


Cytosine 


monophosphate 


H 


H 


CH3 


s 


4-(N-mono- 
acetyl)cytosine 
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] 




a? 


El* 1 


i 1 


Sase 


monophosphate 


H 


J < 


^rl3 1 


3 ' 


iiacetyl)cytosine 


moBophosphate 


H 


H ' 




3 ' 


Uracil 


monophosphate 


H 


H 


C3l3 


S 


5-Fluorouracil 


diphosphate 


H 


H 


CHs 


0 


2,4-0- 

Diacetyluracil 


diphosphate 


H 


H 


CHa 


0 


Hypoxanthine 


1 diphosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetylthymine 


diphosphate 


H 


H 


CH3 


0 


Thymine 


diphosphate 


H 


H 


C3l3 


0 


Cytosine 


diphosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 


j diphosphate 


H 


H 


CH3 


0 ' 


4-(N,N- 

diacetyl)cytosine 


1 diphosphate 


pH 






0 


Uracil 


1 diphosphate 


pH 


li ' 




"o~ 


5-Fluoro\iracil 


diphosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetyluracil 


jdiphosphate 


H 


H 


CH3 


s 


Hypoxanthine 


1 diphosphate 


Th 






"s~ 


2,4-0- 

Diacetylfliym 


diphosphate 


H 


H 


CH3 


s 


1 Thymine 


diphosphate 


|H 


H 


CH3 


s 


Cytosiae 


1 triphosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluracil 


1 triphosphate 


H 


H 


CH3 


0 


1 Hypoxanthine 


triphosphate 


H 


H 


CH3 


0 


2,4-0- 

1 "Dtflcetvlthvrnine 


triphosphate 


H 


H 


CH3 


0 


Thymine 


triphosphate 


H 


H 


CH3 


0 


Cytosine 
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R' 


R' 


X 


Base 


triphosphate 


H 


H 


CH3 


0 


4-(N-mono- 

acetyl)cytosme 


triphosphate 


H 


H 


CH3 


0 


4-(N.N- 

diacetyl)cytosine 


triphosphate 


H 


H 


CH3 


0 


Uracil 


triphosphate 


H 


H 


CH3 


0 


5-Fluorouracil 


triphosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetyluracil 


triphosphate 


H 


H 


CH3 


s 


Hypoxanthine 


triphosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetylth>naiine 


triphosphate 


H 


H 


CH3 


s 


Thymine 


triphosphate 


H 


H 


CH3 


s 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2,4-0- 

Diacetyhuacil 


monophosphate 


monopliosphate 


monophosphate 


CF3 


0 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2,4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


4-(N-mono- 
acetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


4-(N,N- 

diacetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Uracil 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


S-Fluoronracil 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2,4-0- 

Diacetyluiacil 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2,4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Thymine 
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|r* " 


X 


PCTAJS01/I6671 

Base 


monophosphate 


monophosphate 


j monophosphate 


|CF3 


s 


Cytosine 


monophosphate 


j monophosphate 


1 monophosphate 


CF3 


s 


4-(N-mono- 
acetyl)cytosme 


monophosphate 


j monophosphate 


J monopho^hate 


CF3 


s 


4-(N,N- 

diacetyl)cytosine 


monophosphate 


1 monophosphate 


monophosphate 


jcFj 


s 


Uracil 


monophosphate 


1 monophosphate 


1 monophosphate 


|CT3 


s 


5-Fluoroiiracil 


acetyl 


acetyl 


acetyl 


CF3 


0 


4-(N,N. 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


CF3 


s 


4-(N,N- 

<iiacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


I 2-bromo- 
vinyl 


s 


4-(N^- 

diacetyl)cytosine 


H 


H 


H 


CH3 


0 


2-(N,N-diacetyl> 
guanine 


H 


H 


H 


CH3 


0 


6-0-acetyl 
guanine 


H 


H 


H 


CH3 


0 


8-fluoroguanine 


H 


H 


H 


CH3 


0 


guanine 




H 


H 


CH3 


0 


6-(N,N-<liacetyl> 

adenine 




H 


H 


CH3 


0 


2-fluoroadenine 


H 


H 


H 


CH3 


0 


8-fluoroademne 


H 


H 


H 


CH3 


0 


2,8-difluoro- 
adenine 


H 


H 


H 


CH3 


0 


adenine 


H 


H 


H 


CH3 


s 

1 


2-(N,N-diacetyl>. 
^anine 


H ] 


H ; 


EI 1 


CH3 ! 


1' 


5-0-acetyl 
juanine 
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R' 




R^ 


R* 


X 


Base 


H 


H 


H 


CH3 


S 


8-fluoroguanine 


H 


H 


H 


CH3 


s 


guanine 


H 


H 


H 


CH3 


s 


6-(N.N-diacetyl)- 
adenme 


H 


H 


H 


CH3 


s 


2-fluoroadenine 


H 


H 


H 


CH3 


s 


8-fluoroadCTme 


H 


H 


H 


CH3 


s 


2,8-difluoro- 
adenine 


H 


H 


H 


CH3 


s 


adenine 


monophoq>hate 


H 


H 


CH3 


0 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


H 


H 


CH3 


0 


6-C)-acetyl 
guanine 


monophosphate 


H 


H 


CH3 


0 


8-fluoroguanine 


monophosphate 


H 


H 


CH3 


0 


guanine 


monophosphate 


H 


H 


CH3 


0 


6-(N,N-diacetyl> 
adenine 


monophosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


monophosphate 


H 


H 


CH3 


0 


8-fiuoroadenine 


monophosphate 


H 


H 


CH3 


0 


2,8-difluoro- 
adenine 


monophosphate 


H 


H 


CH3 


0 


adenine 


monophosphate 


H 


H 


CH3 


s 


2-(N,N-diacetyl> 

guanine 


monophosphate 


H 


H 


CH3 


s 


6-0-acetyl 
guanine 


monophosphate 


H 


H 


CH3 


s 


8-fhioroguanine 


monophosphate 


H 


H 


CH3 


s 


guanine 


monophosphate 


H 


H 


CH3 


s 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


H 


H 


CH3 


s 


2-fluoroademne 


monophosphate 


H 


H 


CH3 


s 


8-iluoroademne 



98 



wo 01/90121 




diphosphate 



diphosphate 



H 



I diphosphate 
diphosphate 



H 



H 



diphosphate 
triphosphate 



H 



H 



H 



H 



H 



H 



H 



CH3 



guanine 
r6-(NjNr^"acetyl> 
adenine 

2-fluoroadenine 



^3 S 8-fluoroadenine^ 



CH3 



23-difluoro- 
I adenine 



S adenine 



CH3 



O 



2-(NJSf-diacetyl)- 
I guanine 
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R^* 


R' 


X 


Base 


triphosphate 


H 


H 


CH3 


0 


6-0-ac^l 
guanine 


triphosphate 


H 


H 


CH3 


0 


8-fluoioguanine 


triphosphate 


H 


H 


CH3 


0 


guanine 


triphosphate 


H 


H 


CH3 


0 


6-(N,N-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


triphosphate 


H 


H 


CH3 


0 


8-fluoioadenine 


triphosphate 


H 


H 


CH3 


0 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH3 


0 


2-(N,N-diacetyl)- 
guanine 


triphosphate 


H 


H 


CH3 


s 


6-0-acetyi 
guanine 


triphosphate 


H 


H 


C3l3 


s 


g.£liioroguanine 


triphosphate 


H 


H 


CH3 


s 


guanine 


triphosphate 


H 


H 


CH3 


s 


6-(N,N-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH3 


s 


2-fluoroadenine 


triphosphate 


H 


H 


CH3 


s 


8-fluoroadenine 


triphosphate 


H 


H 


CH3 


s 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH3 


s 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2-(NJN-diacetyI)- 
guanine 


monophosphate 


monophoq>hate 


monophosphate 


CF3 


0 


6-0-acetyl 
guanine 


monophosphate 


moDOpbo^hate 


monophosphate 


CF3 


0 


g-fluoroguanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2-fluoroadenine 
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R* 


X 


Base 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


8-fluoroadenme 


monophosphate 


monophosphate 


monophosphate 


CPi 


0 


2,8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-(N,N-diacetyl)- 
guaoine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


6-Oacetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


8-fluoroguanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


6-(N,N-diacetyl)- 
aderdne 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-fluoroadenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


S-fluoroadenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2,8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF3 


0 


guanme 


acetyl 


acetyl 


acetyl 


CF3 


s 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


guanme 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Fonnula Vm are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 
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X 


Base 


H 


H 


CHj 


0 


2,4-0-Diacetyluiacil 


H 


H 


CH3 


0 


H>poxanthine 


H 


H 


CH3 


0 


2,4-0-Diacetylthymine 


H 


H 


CHj 


0 


Thymine 


H 


H 


CH3 


0 


Cytosine 


H 


H 


CH3 


0 


4-(N-mono-acetyl)cytosine 


H 


H 


CH3 


0 


4-(N,N-diacetyl)cytosine 


H 


H 


CH3 


0 


Uracil 


H 


H 


CH3 


0 


5-Fluorom^il 


H 


H 


CH3 


s 


2,4-0-Diacetyluracil 


H 


H 


CH3 


s 


Hypoxanthine 


H 


H 


CH3 


s 


2,4-0-Diacetyltt»ymine 


H 


H 


CH3 


s 


Thymine 


H 


H 


CH3 


s 


Cytosine 


H 


H 


CH3 


s 


4-(N-mono-acetyi)cytosine 


H 


H 


CH3 


s 


4-(N,N-diacetyl)cytosine 


H 


H 


CH3 


s 


Uracil 


H 


H 


CH3 


s 


S-Fluorouracil 


monophosphate 


H 


CH3 


0 


2,4-0-Diacetyluracil 


monophosphate 


H 


CH3 


0 


Hypoxanthine 


monophosphate 


H 


CH3 


0 


2,4-0-DiacetyIthymine 


monophosphate 


H 


CH3 


0 


Thymine 


monophosphate 


H 


CH3 


0 


Cytosine 


monophosphate 


H 


CH3 


0 


4-(N-mono-acetyl)cytiosine 


monophosphate 


H 


CH3 


0 


4-(N,N-diacetyl)cytosine 


monophosphate 


H 


CH3 


0 


Uracil 


monophosphate 


H 


CH3 


0 


5-Fluoroiiracil 


monophosphate 


H 


CH3 


s 


2,4-0-Diacetyluracil 


monophosphate 


H 


CH3 


s 


Hypoxanthine 


monophosphate 


H 


CH3 


s 


2,4-0-Diacetylthymine 
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R-* 


X 


Base 


monophosphate 


H 


CH3 


s 


Thymine 


monophosphate 


H 


CH3 


s 


Cytosine 


monophosphate 


H 


CH3 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


H 


CH3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


H 


CH3 


s 


Uracil 


monophosphate 


H 


CH3 


s 


S-Fluorouracil 


(phosphate 


H 


CH3 


0 


2,4-0-Diacet5iuracil 


diphosphate 


H 


CH3 


0 


Hypoxanthine 


diphosphate 


H 


CH3 


0 


2,4-0-Diacetylthymine 


diphosphate 


H 


CH3 


0 


Thymine 


diphosphate 


H 


CH3 


0 


Cytosine 


diphosphate 


H 


CH3 


0 


4-(N-mono-acetyl)cytosine 


diphosphate 


H 


CH3 


0 


4-(N,N-diacetyl)cytosine 


diphosphate 


H 


CH3 


0 


Uracil 


diphosphate 


H 


CH3 


0 


5-Fluoiouracil 


diphosphate 


H 


CH3 


s 


2,4-0-Diacetyluracil 


diphosphate 


H 


CH3 


s 


Hypoxanthine 


diphosphate 


H 


CH3 


s 


2,4-O-Diacetylthymine 


diphosphate 


H 


CH3 


s 


Thymine 


diphosphate 


H 


CH3 


s 


Cytosine 


diphosphate 


H 


CH3 


s • 


4-(N-mono-acetyl)cytosine 


diphosphate 


H 


CH3 


s 


4-CNJNf-diacetyl)cytosine 


diphosphate 


H 


CH3 


s 


Uracil 


diphosphate 


H 


CH3 


s 


5-Fluorouracil 


triphosphate 


H 


CH3 


0 


2,4-0-Diacetyluracil 


triphosphate 


H 


CH3 


0 


Hypoxanthine 


triphosphate 


H 


CH3 


0 


2,4-0-diacethylthymine 


triphosphate 


H 


CH3 


0 


Thymine 


triphosphate 


H 


CH3 


0 . 


Cytosine 


triphosphate 


H 


CH3 


0 


4-^-mono-acetyl)c3'tosine 


triphosphate 


H 


CH3 


0 


4-(N,N-diacetyl)cytosine 
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R 


R 


K 


X 


Base 


triphosphate 


H 


CH3 


0 


Uracil 


triphosphate 


H 


CH3 


0 


5-Fluorouracil 


triphosphate 


H 


CH3 


s 


2,4-0-Diacetyluracil 


triphosphate 


H 


CH3 


s 


Hypoxanthine 


triphosphate 


H 


CH3 


s 


2,4-0-Diacetylthymme 


triphosphate 


H 


CH3 


s 


Thymine 


triphosphate 


H 


CH3 


s 


Cytosine 


triphosphate 


H 


CH3 


s 


4-(N-mono-acetyl)cytosine 


triphosphate 


H 


CH3 


s 


4-(NJN-diacetyl)cytosine 


triphosphate 


H 


CH3 


s 


Uracil 


triphosphate 


H 


CH3 


s 


5-Fluorouracil 


monophosphate 


monophosphate 


CF3 


0 


2,4-'0-Diacetyliiracil 


monophosphate 


monophosphate 


CF3 


0 


Hypoxanthine 


monophosphate 


monophosphate 


CF3 


0 


2,4-0-Diacetylthymine 


monophosphate 


monophosphate 


CF3 


0 


Thymine 


monophosphate 


monophosphate 


CF3 


0 


Cytosine 


monophosphate 


monophosphate 


CF3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


monophosphate 


CF3 


0 


4-(N,N-diacetyl)cytosine 


monophosphate 


monophosphate 


CF3 


0 


Uracil 


monophosphate 


monophosphate 


CF3 


0 


S-Fluoronracil 


monophosphate 


monophosphate 


CF3 


s 


2,4-0-Diacetyliiracil 


monophosphate 


monophosphate 


CF3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


CF3 


s 


2,4-0-Diacetylthymine 


monophosphate 


monophosphate 


CF3 


s 


Thymine 


monophosphate 


monophosphate 


CF3 


s 


Cytosine 


monophosphate 


monophosphate 


CF3 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


monophosphate 


CF3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


monophosphate 


CF3 


s 


Uracil 


monophosphate 


monophosphate 


CF3 


s 


S-Fluoronracil 


acetyl 


acetyl 


CF3 


0 


4-(N^-diacetyl)cytosine 


acetyl 


acetyl 


CF3 


s 


4-(N,N-diacetyl)cytosine 
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ur/> Ai/OA1'>1 > 1 — 


R' I 






: B 


ase 


acetyl a 


cetyl ^ 




) |4 


IjjJf^-diacetyOcytosme 


acetyl « 


V 

icetyl ^ 


ritrsd 


5 M 


-^J^-diacetyl)cytosme 


H ^ 


H ^ 






l-(N^-diacetyI)-guanine 


li " 


H ' 




0 h 


)-0-acetyl guanine 


H 


H 




0 ! 


J-fluoiogua3Mne 


|H ' 


H 




0 r 


ruanine 


|H 


H 


v^n3 


0 1 


6-(N»N-diacetyl)-adenine 


H 


H 




0 


2-fluoroadenine 


|H 


XT 

ri 


CH3 


0 r 


8-fluoroadenin6 


H 


H 


v^xx3 


0 


2,8-difluoro-adenme 


|H 


TT 

H 




0 


adenine 


|H 


TT 

H 




s 


2-(N^-diacetyl)-guanme 


|H 


H 




s 


6-0-acetyl guanine 


|h 


H 




s 


8-fluoroguanine 


[h 


H 




s 


guanine 


H 


H 




s 


6-(NA^-diacetyl>adCTine 


|h 


H 




~s 


2-fluoroadenine 


|H 


H 


V_^xx3 


s 


S-fluoioadenine 


|H 


H 


PHi 


s 


2,8-difluoro-adenine 


[H 


TT 

H 


"phT 


"s 


adenine 


monophosphate 


TT 

H 


PHo 


0 


2-C^^-diacetyl)-guanine 


monophosphate 


TT 

H 


wXXj 


0 


" 6-0-acetyl guanine 


monophosphate 


H 


PHi 


0 


8-fluoroguanine 


1 monophosphate 


H 


PH^ 


0 


guanine 


monophosphate 


TT 

H 


CH3 


0 


6-^^-diacetyl)-adenine 


monophosphate 


TT 

H 


PH:i 
v^xx3 


0 


2-fluoroadenine 


monophosphate 


H 


CH3 


0 


8-fluoroadenine 


monophosphate 


J H 


CH3 


0 


2,8-difluoro-adMiine 


monophosphat« 


5 H 






adenine 
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R 


R 


R 


A 




monophospliate 


H 


CH3 


s 


2-(N,N-diacetyl)-guamne 


monophosphate 


H 


CH3 


s 


6-O-acetyl guanine 


monophosphate 


H 


CH3 


s 


8-£Iuoroguamne 


monophosphate 


H 


CH3 


s 


guanine 


monophospliate 


H 


CH3 


s 


6-(N,N-diacetyl)-ademne 


monophosphate 


H 


CH3 


s 


2-fluoroadenine 


monophosphate 


H 


CH3 


s 


8-fluoroadenine 


monophosphate 


H 


CH3 


s 


2,8-di£luoro-adenine 


monophosphate 


H 


CH3 


s 


adenine 


diphosphate 


H 


CH3 


0 


2-(N^-diacetyl)-guanine 


diphosphate 


H 


CH3 


0 


6-0-acctyl guanine 


diphosphate 


H 


CH3 


0 


8-fluoroguanine 


diphosphate 


H 


CH3 


0 


guanine 


diphosphate 


H 


CH3 


0 


6-(N,N-diacetyl)-adenine 


diphosphate 


H 


CH3 


0 


2-fluoroadenine 


diphosphate 


H 


CH3 


0 


8-fluoroadenine 


diphosphate 


H 


CH3 


0 


2^8-difluoro-adenine 


diphosphate 


H 


CH3 


0 


adenine 


diphosphate 


H 


CH3 


s 


2-(N,N-diacetyl)-guanine 


diphoq)hate 


H 


CH3 


s 


6-O-acetyl guanine 


diphosphate 


H 


CH3 


s 


8-fluoroguanine 


diphosphate 


H 


CH3 


s 


guanine 


diphosphate 


H 


CH3 


s 


6-(N,N-diacetyl)-adenine 


diphosphate 


H 


CH3 


s 


2-fluoroadenine 


diphosphate 


H 


CH3 


s 


8-fluoroadenine 


diphosphate 


H 


CH3 


s 


2,8-difluoro-adenine 


diphosphate 


H 


CH3 


s 


adenine 


triphosphate 


H 


CH3 


0 


2-(N,N-diacetyl)-guanine 


triphosphate 


H 


CH3 


0 


6-O-acetyl guanine 


triphosphate 


H 


CH3 


0 


8-fluoroguanine 


triphosphate 


H 


CH3 


0 


guanine 
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1 ~ f"^ r 




R* 


X 


Base 


triphosphate 


H 


CHs 


0 


6-(N^-diacetyl)-adenine 


triphosphate 


H 


CH.3 


0 


2-fluoroadenine 


triphosphate 


H 


CH3 


0 


S-fluoroadenine 


triphosphate 


H 


CH3 


0 


2,8-difluoro-adenine 


triphosphate 


H 


CH3 


0 


adenine 


triphosphate 


H 


CH3 


s 


2-(NJN-diacetyl)-guamne 


triphosphate 


H 


CH3 


s 


6-0-acetyl guanine 


triphosphate 


H 


CH3 


s 


8-fluoroguanine 


triphosphate 


H 


CH3 


s 


guanine 


triphosphate 


H 


CH3 


s 


6-(N,N-diacetyl>adenine 


triphosphate 


H 


CH3 


s 


2-£luoroadenine 


triphosphate 


H 


CH3 


s 


S-fluoroadenine 


triphosphate 


H 


CH3 


s 


2,8-difluoro-adenine 


triphosphate 


H 


CH3 


s 


adenine 


monophosphate 


monophosphate 


CF3 


0 


2-(N,N-diacetyl>guanine 


monophosphate 


monophosphate 


CF3 


0 


6-0-acetyl guanine 


monophosphate 


monophosphate 


CF3 


0 


8-fluoroguanine 


monophosphate 


monophosphate 


CF3 


0 


guanine 


monophosphate 


monophosphate 


CF3 


0 


6-(N,N-diacetyl)-adeiiine 


monophosphate 


monophosphate 


CF3 


0 


2-fluon>adenine 


monophosphate 


monophosphate 


CT3 


0 


8-fluoroademne 


monophosphate 


monophosphate 


CF3 


0 


2,8-difiuoio-adenine 


monophosphate 


monophosphate 


CF3 


0 


adenine 


monophosphate 


monophosphate 


CF3 


s 


2-(N,N-diacetyl)-guamne 


monophosphate 


monophosphate 


CF3 


s 


6-0-acetyl guanine 


monophosphate 


monophosphate 


CFj 


s 


8-fluoroguanine 


monophosphate 


monophosphate 


CF3 


s 


guanine 


monophosphate 


monophosphate 


CF3 


s 


6-(NJS[-diacetyl)-ademne 


monophosphate 


monophosphate 


CF3 


s 


2-fluoroadenine 


monophosphate 


monophosphate 


CF3 


s 


8-fluoroadenine 


monophosphate 


monophosphate 


CF3 


s 


2,8-difluoro-adenine 
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Til 

R 


R 


R 


X 


Base 


monophosphate 


monophosphate 


CF3 


s 


adenine 


acetyl 


acetyl 


CF3 


0 


guanine 


acetyl 


acetyl 


CF3 


s 


guanine 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


guanine 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula DC are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



5 




wherein: 



* 


R* 


X 


Base 


H 


C3l3 


0 


2,4-0-Diacetyliiracil 


H 


CH3 


0 


Hypoxanthine 


H 


CH3 


0 


2,4-0-Diacetylthymine 


H 


CH3 


0 


Thymine 


H 


CH3 


0 


Cytosine 


H 


CHs 


0 


4-(N-inono-acetyl)cytosine 


H 


CH3 


0 


4-(N^-diacetyl)cytosin6 


H 


CH3 


0 


Uracil 


H 


CH3 


0 


5-Flixorouracil 


H 


CH3 


s 


2,4-0-Diacetyluracil 


H 


CH3 


s 


Hypoxantbine 


H 


CH3 


s 


2,4-0-Diacetylthymine 
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R" 


X 


— I PC 

base 


H ' 


~ CH3 


~"s~ 


Thymine 


H 


CH3 


s 


Cytosme 


H 


CH3 


s 


4-{W-mono-acetvlVvtneiTi« 


H 


CH3 


s 


4-^N.N-diacetvftr-uffte;Mo 


H 

"h" ' 




~"s~" 


Uracil ' 






~"s~ 


5-Fluoroiiracil 1 


monophosphate 


CH3 


0 


2,4-0-Diacetvluracil 1 


monophosphate 




~ 0 


Hypoxanthine 1 


monophosphate 


CH3 


p 


2,4-0-DiacetvlthvmmA 1 


monophosphate 


CH3 


p 


Th3aiiine 1 


monophosphate 


CH3 


p 


Cytosine 1 


monophosphate 


CH3 


0 


4-(N-inono-acetvlVvfnoino 1 


monophosphate 


CH3 


p 


4-(N,N-diacetvlVvfnciTi#a 


monophosphate 


CH3 


p 


Uracil | 


monophosphate 


CH3 


0 


5-Fluorouracil 1 


monophosphate 


CH3 


s 


2,4-O-Diacetvlurflpil 1 


monophosphate 


CH3 1 


s 


JiypoxaQthine 1 


monophosphate 


CH3 


s 


2,4-0-Diacetvlth vmiTi p 


monophosphate 


CH3 


s 


lliymine ] 


monophosphate 


CH3 


s 


CJytosine 


monophosphate 


CH3 


s 


4-( ivj -mono-acetvl V vfncirio 


monophosphate 


CH3 


s 


4-{N,N-diacetvncvtnQ 1 


monophosphate 


CH3 1 


s 


Uracil 


monophosphate 


CH3 1 


s 


5-Fluorouracil 


diphosphate i 


CH3 , 


0 : 


2,4-0-DiacetvIuracil 


diphosphate ( 


^3 (( 


J ] 


■dvooYanfliiTiA 1 


diphosphate ( 


^2 |( 


) : 


'j4-0-Diacetvlthvminp 1 


diphosphate ( 


2l3 |( 


> 1 


rhymiue 1 


diphosphate ( 


2l3 C 


) c 


^osme 


diphosphate "c 


% jc 


) 4 


-(N-mono-acetyI)cytosine 


diphosphate C 


H3 c 


1 4 


-(N,N-diacetyl)cytosine | 
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9} 


R" 


X 


Base 


diphosphate 


CH3 


0 


Uracil 


diphosphate 


CH3 


0 


S-Fluorouracil 


diphosphate 


CH3 


s 


2,4-0-Diacetyluracil 


diphosphate 


CH3 


s 


Hypoxanthine 


diphosphate 


CH3 


s 


2,4-0-Diacetylthymine 


diphosphate 


CH3 


s 


Thymine 


diphosphate 


CH3 


s 


Cytosine 


triphosphate 


CH3 


0 


2,4-0-Diacetyluracil 


triphosphate 


CH3 


0 


Hypoxanthine 


triphosphate 


CH3 


0 


2,4-0-Diacetylthymine 


trq>hosphate 


CH3 


0 


Thymine 


triphosphate 


CH3 


0 


Cytosine 


triphosphate 


CH3 


0 


4-(N-mono-acetyl)cytosine 


triphosphate 


CH3 


0 


4-(N,N-diacetyl)cytosine 


triphosphate 


CH3 


0 


Uracil 


triphosphate 


CH3 


0 


5-Fluorouracil 


triphosphate 


CH3 


s 


2,4-0-DiacetyIuracil 


triphosphate 


CH3 


s 


Hypoxanthine 


triphospahate 


CH3 


s 


2,4-0-Diacetylthymine 


tri|>hospahate 


CH3 


s 


Thymine 


triphospahate 


CH3 


s 


Cytosine 


monopho^hate 


CF3 


0 


2,4-0-Diacetyliiracil 


monophosphate 


CF3 


0 


Hypoxanthine 


monophosphate 


CF3 


0 


2,4-0-Diacetylthymine 


monophosphate 


CF3 


0 


Thymine 


monophosphate 


CF3 . 


0 


Cytosine 


monophosphate 


CF3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


CF3 


0 


4-(N,N-diacetyl)cytos 


monophosphate 


CF3 


0 


Uracil 


monophosphate 


CF3 


0 


5-Fluorouracil 


monophosphate 


CF3 


s 


2,4-0-Diacetyluracil 
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X 


Base 


monophosphate 


CFj 


s 


Hypoxanthine 


monophosphate 


CF3 


s 


2,4-0-DiacetylthymiQe 


monophosphate 


CF3 


s 


Thymine 


monophosphate 


CF3 


s 


Cytosine 


monophosphate 


CF3 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


CF3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


CF3 


s 


Uracil 


monophosphate 


CF3 


s 


5-Fluorouracil 


acetyl 


CF3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


CF3 


s 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vmyl 


s 


4-(N,N-diacetyl)cytosine 
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Alternatively, the Mowing nucleosides of Formula XVI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 



? 



1C 



wherein: 



(XVI) 







R^ 


R« 


X 


Base 




R* 


H 


CH3 


H 


H 


0 


2,4-0-Diacetyliiracil 


OH 


Me 


H 


CH3 


H 


H 


0 


Hypoxanthine 


OH 


Me 


H 


CH3 


H 


H 


0 


2,4-0-Diacetyltiiymine 


OH 


Me 


H 


CH3 


H 


H 


0 


Thymine 


OH 


Me 


H 


CH3 


H 


H 


0 


Cytosine 


OH . 


Me 


H 


CH3 


H 


H 


0 


4-(N-mono-acetyl)cytosine 


OH 


Me 


H 


CH3 


H 


H 


G 


4-(N;N-diacetyl)cytosine 


OH 


Me 
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R* 




R* 


X 


Base 


r" 


r» 


H 


CH3 


H 


H 


0 


Uracil 


OH 


Me 


H 


CH3 


H 


H 


0 


5-Fluorouracil 


OH 


Me 


H 


CH3 


H 


H 


s 


2,4-0-Diacetyluracil 


OH 


Me 


H 


CH3 


H 


H 


s 


Hypoxanthine 


OH 


Me 


H 


CH3 


H 


H 


s 


2,4-0-Diacetylthymine 


OH 


Me 


H 


CH3 


H 


H 


s 


Thymine 


OH 


Me 


H 


CH3 


H 


H 


s 


Cytosine 


OH 


Me 


H 


CH3 


H 


H 


.s 


4-(N-mono-acetyl)cytosine 


OH 


Me 


H 


CH3 


H 


H 


s 


4-(N^-diacetyI)cytosine 


OH 


Me 


H 


CH3 


H 


H 


s 


Uracil 


OH 


Me 


H 


CH3 


H 


H 


s 


S-Fluorouracil 


OH 


Me 


monophosphate 


CH3 


H 


H 


0 


2,4-0-Diacetyluracil 


OH 


Me 


monophosphate 


CH3 


H 


H 


0 


Hypoxanthine 


OH 


Me 


monophosphate 


CH3 


H 


H 


q 


2,4-0-Diacetylthyinine 


OH 


Me 


monophosphate 


CH3 


H 


H 


0 


Thymine 


OH 


Me 


monophosphate 


CH3 


H 


H 


0 


Cytosine 


OH 


Me 


monophosphate 


CH3 


H 


H 


0 


4-(N-mono-acetyl)cytosine 


OH 


Me 


monophosphate 


CH3 


H 


H 


0 


4-(NJ>I-diacetyl)cytosine 


OH 


Me 


monophosphate 


CH3 


H 


H 


0 


Uracil 


OH 


Me 


monophosphate 


CH3 


H 


H 


0 


5-FIuorouracil 


OH 


Me 


monophosphate 


CH3 


H 


H 


s 


2,4-0-Diacetyliiracil 


OH 


Me 


monophosphate 


CH3 


H 


H 


s 


Hypoxanthine 


OH 


Me 


monophosphate 


CH3 


H 


H 


s 


2,4-0-Diacetylthymine 


OH 


Me 


monophosphate 


CH3 


H 


H 


s 


Thymine 


OH 


Me 


monophosphate 


CH3 


H 


H 


s 


Cytosine 


OH 


Me 


monophosphate 


CH3 


H 


H 


s 


4-(N-mono-acetyl)cytosiae 


OH 


Me 


monophosphate 


CH3 


H 


H 


s 


4-(N,N-diacetyl)cytosine 


OH 


Me 


monophosphate 


CH3 


H 


H 


s 


Uracil 


OH 


Me 


monophosphate 


CH3 


H 


H 


s 


5-FluorouraciI 


OH 


Me 


diphosphate 


CH3 


H 


H 


0 


2,4-0-Diacetyluracil 


OH 


Me 


diphosphate 


CH3 


H 


H 


0 


Hypoxanthine 


OH 


Me 
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R' 


R« 


X 


PCI 

Base 


rAJSoi/i 
Ir" 


6671 

XV 


diphosphate 


CH3 


H 


H 


0 


2,4-0-Diacetylthymme 


OH 


Me 


diphosphate 


CH3 


H 


H 


0 


Thymine 


OH 


Me 


diphosphate 


CH3 


H 


H 


0 


Cytosine 


OH 


Me 


diphosphate 


CH3 


H 


H 


0 


4-(N-mono-acetyl)cytosine 


OH 


Me 


diphosphate 


CH3 


H 


H 


0 


4-(NJ^-diacetyl)cytosine 


OH 


Me 


diphosphate 


CH3 


H 


H 


0 


Uracil 


OH 


Me 


diphosphate 


CH3 


H 


H 


0 


S-Fluorpuracil 


OH 




diphosphate 


CH3 


H 


H 


s 


2,4-0-Diacetyluracil 


OH 


Mp 


diphosphate 


CH3 


U 


H 


s 


Hypoxanthine 


OH 


Me 


diphosphate 


CH3 


H 


H 


s 


2,4-0-Diacetylthymine 


OH 


Me 


diphosphate 


CH3 


H 


H 


s 


Thymine 


OH 


Me 


diphosphate 


CH3 


H 


H 


s 


Cytosine 


OH 


Me 


triphosphate 


CH3 


H 


H 


0 


2,4-0-Diacetyluracil 


OH 


Me 


triphosphate 


CH3 


H 


H 


0 


Hypoxanthine 


OH 


Me 


triphosphate 


CH3 


H 


H 


0 


2,4-0-Diacetylthymine 


OH 


Me 


triphosphate 


CH3 


~H 


H 


"0 


Thymine 


OH 


Me 


triphosphate 


CH3 


H 


H 


0 


Cj^osiae 1 


OH 


Me 


triphosphate 


CH3 


H 


H 


0 


4-^-mono-acetyl)cytosine 


OH 


Me 


triphosphate 


CH3 


H 


H 


0 


4-(N,N-diacetyl)cytosine [ 


OH 


xvxc 


triphosphate 


CH3 


H 


H 


0 


Uracil 


OH 


Me 


triphosphate 


CH3 


H 


H 


0 


5-Fluorouracil 


OH 


Me 


triphosphate 


CH3 


H 


H 


s 


2,4-0-Diacetylnracil ( 


OH 


Me 


triphosphate 


CH3 


H 


H 


s 


Hypoxanfliine 


OH 


Me 


triphosphate 


CH3 


H 


H 


s 


2,4-0-Diacetylthymine 


OH 


Me 


triphosphate 


CH3 


H 


H 


s 


Thymine 


OH 


Me 


triphosphate 


CH3 . 


H 


H 


s 


Cytosine 


OH 


Me 


monophosphate 


CF3 ] 


H 1 


H 


0 


2,4-0-DiacetyIuracil ( 


□H 


Me 


monophosphate < 


CF3 ] 


a ] 


H ( 


D ] 


Hypoxanthine ( 


DK ] 


Me 


monophosphate ( 


3^3 ] 


3 ] 


i ( 


D : 


2,4-0-Diacetylthymine ( 


3H ] 


V[e : 


monophosphate ( 


:f3 ] 


i 1 


i ( 




rhymine 1 ( 


DH I 


Vie 


monophosphate ( 


:f3 i 


i I 


i ( 


) ( 


Cytosine ( 


m I 


kfe 
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R* 


r' 


r** 


X 


Base 


r" 


R* 


monophosphate 


CF3 


H 


H 


0 


4-(N-mono-acetyl)cytosine 


OH 


Me 


monophosphate 


CF3 


H 


H 


0 


4-(N,N-diacetyl)cytosine 


OH 


Me 


monophosphate 


CF3 


H 


H 


0 


Uracil 


OH 


Me 


monophosphate 


CF3 


H 


H 


0 


5-Fluorouracil 


OH 


Me 


monophosphate 


CF3 


H 


H 


s 


2,4-0-Diacetyluracil 


OH 


Me 


monophosphate 


CF3 


H 


H 


s 


Hypoxanthine 


OH 


Me 


monophosphate 


CF3 


H 


H 


s 


2,4-0-Diacetylthymine 


OH 


Me 


monophosphate 


CF3 


H 


H 


s 


Thymine 


OH 


Me 


monophosphate 


CF3 


H 


H 


s 


Cytosine 


OH 


Me 


monophosphate 


CF3 


H 


H 


s 


4-(N-mono-acetyl)cytosiDe 


OH 


Me 


monophosphate 


CF3 


H 


H 


s 


4-(NJ^-diacetyl)cytosine 


OH 


Me 


monophosphate 


CF3 


H 


H 


s 


Uradl 


OH 


Me 


monophosphate 


CF3 


H 


H 


s 


5-Fluorouracil 


OH 


Me 


acetyl 


CH3 


H 


H 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH3 


H 


H 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH3 


OH 


H 


0 


4-(N^-diacetyl)cytosine 


H 


Br 


acetyl 


CH3 


OH 


H 


s 


4-(N^-diacetyl)cytosine 


H 


Br 



Example 2: Preparation of 2'-C-metIiyllriboadenine 

The title conq)Ound was prepared according to a published procedure (R.E. Harry- 
O'kuru, J.M. Smith, and M.S. Wolfe, "A short, flexible route toward 2'-C-branched 
5 ribonucleosides", lOrg. Chem. 1997, 62, 1754-1759) (Scheme 8). 

Scheme 8 
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™7a;Dess.M=««P«i=ain=a«(b)M^sBr/TiCU;(.)B.aBMAP,B^^^^ 
bK»m«aylsi¥)aoe«6a.N'4«.zoylad=nta^TMSOTf.(.)NH, 

the foUov-ing nudeoridM of Ponnula n aie prepared. 




OR* or' 



01) 
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R' 


X' 




Y 


H 


H 


H 


H 


H 


Br 


H 


H 


H 


H 


H 


I 


monophosphate 


H 


H 


H 


H 


NHj 
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H 


H 


CI 


CI 


m.2 


H 


H 


H 


CI 


CI 


NH-cyclopropyl 


H 


H 


H 


CI 


CI 


OH 


H 


H 


H 


Br 


CI 


NH2 


H 


H 


H 


Br 


CI 


NH-cyclopropyl 


H 


H 


H 


Br 


CI 


OH 


H 


H 


H 


NH2 


CI 


NH2 


H - 


H 


H 


NH2 


CI 


NH-cyclopropyl 


H 


H 


H 


NH2 


CI 


OH 


H 


H 


H 


SH 


CI 


NH2 


H 


H 


H 


SH 


CI 


NH-cyclopropyl 


H 


H 


H 


SH 


CI 


OH 


acetyl 


H 


H 


H 


CI 


NH2 


acetyl 


H 


H 


H 


CI 


NH-cyclopropyl 


acetyl 


H 


H 


H 


CI 


OH 


acetyl 


H 


H 


F 


CI 


NH2 


acetyl 


H 


H 


F 


CI 


NH-cyclopropjd 


acetyl 


H 


H 


F 


CI 


OH 


H 


acetyl 


acetyl 


H 


CI 


NH2 


H 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


H 


acetyl 


acetyl 


TT 
U 






acetyl 


acetyl 


acetyl 


H 


CI 


NH2 


acetyl 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 
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X' 




Y 


acetyl 


acetyl 


acetyl 


H 


CI 


OH 


monophosphate 


acetyl 


acetyl 


H 


CI 


ISIH2 


monophosphate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


CI 


OH 


diphosphate 


acetyl 


acetyl 


H 


CI 


NH2 


diphosphate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


CI 


OH 


triphosphate 


acetyl 


acetyl 


H 


CI 


NH2 


triphosphate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


CI 


OH 


H 


H 


H 


H 


CI 


NH2 


H 


H 


H 


H 


CI 


NH-cyclopropyl 


H 


H 


H 


H 


CI 


OH 


H 


H 


H 


H 


Br 


NH2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Fonnula V are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Y 




5 (V) 
wherein: 





R^ 


R^ 




Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH2 
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X* 


Y 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


OH 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


0-cyclopropyl 


H 


H 


H 


H 


0-acetyl 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


SEt 


H 


H 


H 


H 


S-cyclopropyl 


monophosphate 


H 


H 


H 


NHz 


monophosphate 


H 


H 


H 


NH-acetyl 


monophosphate 


H 


H 


H 


NH-cycIopropyl 


monophosphate 


H 


H 


H 


NH-methyl 


monophosphate 


H 


H 


H 


NH-ethyl 


monophosphate 


H 


H 


H 


OH 


monophosphate 


H 


H 


H 


0-acetyl 


monophosphate 


H 


H 


H 


OMe 


monophosphate 


H 


H 


H 


OEt 


monophosphate 


H 


H 


H 


O-cyclopropyl 


monophosphate 


H 


H 


H 


SH 


monophosphate 


H 


H 


H 


SMe 


monq)hosphate 


H 


H 


H 


SEt 


monophosphate 


H 


H 


H 


S-cyclopropyl 


diphosphate 


H 


H 


H 


NHz 


diphosphate 


H 


H 


H 


NH-acetyl 


diphosphate 


H 


H 


H 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


NH-meliiyl 
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X' 


Y 


diphosphate 


H 


H 


H 


NB-ethyl 


diphosphate 


H 


H 


H 


OH 


diphosphate 


H 


H 


H 


0-acetyl 


diphosphate 


H 


H 


H 


OMe 


diphosphate 


H 


H 


H 


OEt 


diphosphate 


H 


H 


H 


0-cyclbpropyl 


diphosphate 


H 


H 


H 


SH 


diphosphate 


H 


H 


H 


SMe 


diphosphate 


H 


H 


H 


SEt 


dipho^hate 


H 


H 


H 


S-cyclopropyl 


triphosphate 


H 


H 


H 


NH2 


triphosphate 


H 


H 


H 


NH-acetjd 


triphosphate 


H 


H 


H 


NH-cyclopropyl 


triphosphate 


H 


H 


H 


NH-methjd 


triphosphate 


H 


H 


H 


NH-ethyl 


triphosphate 


H 


H 


H 


OH 


triphosphate 


H 


H 


H 


OMe 


triphosphate 


H 


H 


H 


OEt 


trqihosphate 


H 


H 


H 


O-cyclopropyl 


triphosphate 


H 


H 


H 


O-acetyl 


triphosphate 


H 


H 


H 


SH 


triphosphate 


H 


H 


H 


SMe 


triphosphate 


H 


H 


H 


SEt 


triphosphate 


H 


H 


H 


S-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


NH2 


monophosphate 


monophosphate 


monophosphate 


H 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


diphosphate 


diphosphate 


diphosphate 


H 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 
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X' 


Y 


monophosphate 


acetyl 


acetyl 


H 


OH 


diphosphate 


acetyl 


acetyl 


H 


NH2 


diphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


OH 


triphosphate 


acetyl 


acetyl 


H 


NH2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula X are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




(X) 

wherein: 





R^ 




R" 


X 


Base 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluracil 


H 


H 


H 


CH3 


0 


Hypoxanthine 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetyltiiymme 


H 


H 


H 


CH3 


0 


Thymine 


H 


H 


H 


CHs 


0 


Cytosine 


H 


H 


H 


CH3 


0 


4-(N-moiio- 
acetyl)cytosine 


H 


H 


H 


CH3 


0 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH3 


0 


Uradl 
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X 


Base 


H 


H 


H 


CH3 


0 


5-Fluorouracil 


H 


H 


H 


CH3 


s 


2,4-0- 

Diacetyluraci 


H 


H 


H 


CH3 


s 


Hypoxanthine 


H 


H 


H 


CH3 


s 


2,4-0- 

Diacetylthymine 


H 


H 


H 


CH3 


s 


Thymine 


H 


H 


H 


CH3 


s 


Cj'tosine 


H 


H 


H 


CH3 


s 


4-(N-mono- 
acetyl)c3rtosine 


H 


H 


H 


CH3 


s 


4-(N,N- 

diacetyl)cytosme 


H 


H 


H 


CH3 


s 


Uracil 


H 


H 


H 


CH3 


s 


S-Fluorouracil 


monophosphate 


H 


H 


CH3 


0 


2.4-0- 

Diacetyliiracil 


monophosphate 


H 


H 


CH3 


0 


Hypoxanthine 


monophosphate 


H 


H 1 


CH3 


0 


2,4-0- 

Diacetyittiym 


monophosphate 


H 


H 


CH3 


0 


Thymine 


monophosphate 


H 


H 


CH3 


0 


Cytosine 


monophosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acety^cytosine 


monophosphate 


H 


H 


CH3 


0 


4-(N,N- 

diacetyl)cytosine 


monophosphate 


H 


H 


CH3 


0 


Uracil 


monophosphate 


H 


H 


CH3 


0 


5-FluoiDuracil 


monophosphate 


H 


H 


CH3 


s 


2.4-0- 

Diacetyluracil 


monophosphate 




H 


CH3 


s 


Hypoxanthine 


monophosphate 




K 


CH3 


s 


2,4-0- 

Diacetylthym 
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R" 


X 


Base 


monophosphate 


H 


H 


CH3 


s 


Thymine 


monophosphate 


H 


H 


CH3 


s 


Cytosine 


monophosphate 


H 


H 


CH3 


s 


4-(N-mono- 
acetyl)cytosiBe 


monophosphate 


H 


H 


CH3 


s 


4-(N;sr- 

diacetyl)cytosine 


monophosphate 


H 


H 


CH3 


s 


Uracil 


monophosphate 


H 


H 


CH3 


s 


5-Fliiorouracil 


diphosphate 


H 


H 


CH3 


0 


2.4-0- 

Diacetyluracil 


diphosphate 


H 


H 


CH3 


0 


Hypoxanthine 


diphosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetylthymine 


diphosphate 


H 


H 


CH3 


0 


Thymine 


diphosphate 


H 


H 


CH3 


0 


Cytosine 


diphosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetyI)c5'tosine 


diphosphate 


H 


H 


CH3 


0 


4-(N,N- 

diacetyI)cytosine 


diphosphate 


H 


H 


CH3 


0 


Uracil 


diphosphate 


H 


H 


CH3 


0 


S-Fluorouracil 


diphosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetyliiracil 


diphosphate 


H 


H 


CH3 


s 


Hypoxantiiine 


diphosphate 


H 


H 


CH3 


s 


2.4-0- 

Diacetylthym 


diphosphate 


H 


H 


CH3 


s 


Thymine 


diphosphate 


H 


H 


CH3 


s 


Cytosine 


triphosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluracil 


triphosphate 


H 


H 


CH3 


0 


Hypoxanthine 
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R* 


X 


Base 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2,4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Thymine 


monophosphate 


monophoi^hate 


monophosphate 


CF3 


s 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


4-(N-mono- 
acetyl)cytosme 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


4-(N,N- 

diacetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Uracil 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


S-FluoTom-acil 


acetyl 


acetyl 


acetyl 


CF3 


0 


4-(Njsr- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


CF3 


s 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH3 


0 


2-(N,N-diacetyl)- 
guanine 


H 


H 


H 


CH3 


0 


6-0-acetyl 
guanine 


H 


H 


H 


CH3 


0 


8-£liioioguanine 


H 


H 


H 


CH3 


0 


guanine 


H 


H 


H 


CH3 


0 


6-(N,N-diacet54)- 
adenine 


H 


H 


H 


CH3 


0 


2-fluoioademne 


H 


H 


H 


CH3 


0 


8-fluoroadeiiine 


H 


H 


H 


CH3 


0 


2,8-difluoro- 
adenine 


H 


H 


H 


CH3 


0 


adenine 
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PCT/USOl/16671 
X Base 


H 


H 


H 


CH3 


S 2-fNJ«I-diacetvl\. 
cuanine 


H 


H 


H 


CH3 


5S 6-0-acetvl 
guanine 


H 


H 


H 


CH3 


S S-fluoroeuaninf* 


H 


H 


H 


CH3 


S fiuanine 


H 


H 


H 


CH3 


adenine 


H 


H 


H 


CH3 i 


S 2-fliinrn a flp^n in ^» 


H 


H 


H 


CH3 J 


i S-fliinroaHpniriA 


H 


H 


H 


CH3 J 


> 2,8-difluoro- 
adenine 




H 


H 


CH3 s 


► adenine 


monophosphate 


H 


H 


CH3 c 


fiuanine 


1 monophosphate 


H 


H 


CH3 c 


^ 6-O-acetvI 










guanine 


j monophosphate 


H 


H j 


CH3 0 


8-fluoro Puanin p 


monophosphate 


H 


H 


CH3 0 




monophosphate 


H 


H 


CH3 0 


adenine 


monophosphate 


H 


H 


CH3 0 


2-fluoroadeninp 


1 monophosphate 


H 


H 


CH3 0 


8-fluoroadenine 


monophosphate 


H ■ 


H T 


ci5 "o 


2,8-difluoro- 

flHpriinp 

ClVlwXJJLUw 


monophosphate 


H 


H 


CH3 0 


adenine 


monophosphate ] 




H ( 


CH3 s 


guanine 


monophosphate J 


i 1 


^ T 




6-O-acetyl 
guanine 


monophosphate I 


I 1 


i ( 


s 


8-fIuoroguanine 


monophosphate 'i 


~ "1 


I h 


3^ "S" 


guanine 
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K' 


R* 


X 


Base 


monophosphate 


H 


H 


CH3 


s 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


H 


H 


CH3 


s 


2-fluoroadenine 


monophosphate 


H 


H 


CH3 


s 


8-fluoroadenine 


monophosphate 


H 


H 


CH3 


s 


2,8-difluoro- 
adenine 


monophosphate 


H 


H 


CH3 


s 


adenine 


diphosphate 


H 


H 


CH3 


0 


2-(N^-diacetyl)- 

guanine 


diphosphate 


H 


H 


CH3 


0 


6-0-acetyl 
guanine 


diphosphate 


H 


H 


CH3 


0 


8-£luoioguaiune 


diphosphate 


H 


H 


CH3 


0 


guanine 


diphosphate 


H 


H 


CH3 


0 


6-(NJ^-diacetyl)- 
adeoine 


diphosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


diphosphate 


H 


H 


CH3 


0 


8-fluoroadenine 


diphosphate 


H 


H 


CH3 


0 


2,8-difluoro- 
adenine 


diphosphate 


H 


H 


CH3 


0 


adenine 


diphosphate 


H 


H 


CH3 


s 


2-(N^-diacetyl)- 
g^anine 


diphosphate 


H 


H 


CH3 


s 


6-0-acetyl 
guanine 


diphosphate 


H 


H 


CH3 


s 


8-fluoroguanine 


diphosphate 


H 


H 


CH3 


s 


guanine 


diphosphate 


H 


H 


CHs 


s 


6-(N»Nr-diacetyI)- 
adenine 


diphosphate 


H 


H 


CH3 


s 


2-fluoroadenine 


diphosphate 


H 


H 


CH3 


s 


8-fluoroadenine 


diphosphate 


H 


H 


CH3 


s 


2,8-difluoro- 
adenine 
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R* 


X 


Base 


diphosphate 


H 


H 


CH3 


s 


adenine 


triphosphate 


H 


H 


CH3 


0 


2-(NJsr-diacetyl)- 
guanine 


triphosphate 


H 


H 


CH3 


0 


6-0-acetyl 
guanine 


triphosphate 


H 


H 


CH3 


0 


S-iluoroguanine 


triphosphate 


H 


H 


CH3 


0 


guanine 


triphosphate 


H 


H 


CHi 


0 


6-(N,N-diacetyl> 
adenine 


triphosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


triphosphate 


H 


H 


CH3 


0 


8-fluoroadenine 


triphosphate 


H 


H 


CH3 


0 


258-difluoro- 
adenine 


triphosphate 


H 


H 


CH3 


0 


2-(N,N-diacetyl)- 
guanine 


triphosphate 


H 


H 


CH3 


s 


6-0-acetyl 
guanine 


triphosphate 


H 


H 


CH3 


s 


8-fluoroguanine 


triphosphate 


H 


H 


CH3 


s 


guanine 


triphosphate 


H 


H 


CH3 


s 


6-(N,N-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH3 


s 


2-fIuoroademne 


triphosphate 


H 


H 


CH3 


s 


8-fliioroadenine 


triphosphate 


H 


H 


CH3 


s 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH3 


s 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


6-0-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


8-fluoroguanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


guanine 
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X 


Base 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


6-CN,N-diacetyI)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2-fluoroadeDme 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


8-fluoroadenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2,8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-(NJ^-diacetyl)- 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


6-0-acetyl 

guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


S-fluoioguanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-fluoroadenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


S-fiuoroadeniae 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2,8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF3 


0 


guanine 


acetyl 


acetyl 


acetyl 


CF3 


s 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 

vinyl 


0 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyi 


s 


guanine 



Altematively, the following nucleosides of Fonnula XI are prepared, using flie 
appropriate sugar and pyrimidine or purine bases. 
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Base 
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H 

(XI) 







R' 


R* 


X' 


Base 


H 


H 


H 


CH3 


0 


2,4-C)-Diacetyluracil 


H 


H 


H 


CH3 


0 


Hypoxanthine 


H 


H 


H 


CH3 


0 


2,4-0-Diacetylthymine 


H 


H 


H 


CH3 


0 


Thymine 


H 


H 


H 


CH3 


0 


Cytosine 


H 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH3 


0 


4-(N,N-<liacetyl)cytosme 


H 


H 


H 


CH3 


0 


Uracil 


H 


H 


H 


CH3 


0 


5-Fluorouracil 


H 


H 


H 


CH3 


s 


2,4-0-Diacetyluracil 


H 


H 


H 


CH3 


s 


Hypoxanthine 


H 


H 


H 


CH3 


s 


2,4-0-Diacetyldiymine 


H 


H 


H 


CH3 


s 


Thymine 


H 


H 


H 


CH3 


s 


Cytosine 


H 


H 


H 


CH3 


s 


4-(N-mono-acetyl)cytosin 


H 


H 


H 


CH3 


s 


4-(N,N-diacetyl)cytosine 


H 


H 


H 


CH3 


s 


Uracil 


H 


H 


H 


CH3 


s 


5-Fluorouracil 








CH3 






inonopk)sphate 


H 


H 


CH3 


0 


2,4-0-Diacetyluracil 


monophosphate 


H 


H 


CH3 


0 


Hypoxanlhine 


monophosphate 


H 


H 


CH3 


0 


2,4-0-Diacetyithymine 
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r' 


R' 


X 


Base 


monophosphate 


H 


H 


CH3 


0 


Thymine 


monophosphate 


H 


H 


CH3 


0 


Cytosine 


monophosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 


monophosphate 


H 


H 


CH3 


0 


4-(N^-diacetyl)cytosine 


monophosphate 


H 


H 


CH3 


0 


Uracil 


monophosphate 


H 


H 


CH3 


0 


S-Fluorouracil 


monophosphate 


H 


H 


CH3 


s 


2,4-0-Diacetyluracil 


monophosphate 


H 


H 


CH3 


s 


Hypoxanthine 


monophosphate 


H 


H 


CH3 


s 


2,4-0-Diacetylthymine 


monophosphate 


H 


H 


CH3 


s 


Thymine 


monophosphate 


H 


H 


CH3 


s 


Cytosine 


monophosphate 


H 


H 


CH3 


s 


4-(N-mono- 

acetyl)cytosine 


monophosphate 


H 


H 


CH3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


H 


H 


CH3 


s 


Uracil 


monophosphate 


H 


H 


CH3 


s 


5-Fluorouracil 


diphosphate 


H 


H 


CH3 


0 


2,4-0-Diacetylurac 


diphosphate 


H • 


H 


CH3 


0 


Hypoxanthine 


diphosphate 


H 


H 


CH3 


0 


2,4-0-Diacetylthymine 


diphosphate 


H 


H 


CH3 


0 


Thymine 


diphosphate 


H 


H 


CH3 


0 


Cytosine 


diphosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 


diphosphate 


H 


H 


CH3 


0 


4-(N^-diacetyl)cytosine 


diphosphate 


H 


H 


CH3 


0 


Uracil 


diphosphate 


H 


H 


CH3 


0 


S-Fluorouracil 


diphosphate 


H 


H 


CH3 


s 


2,4-0-Diacetyluracil 


diphosphate 


H 


H 


CH3 


s 


Hypoxanthine 


diphosphate 


H 


H 


CH3 


s 


2,4-0-Diacetylthym 


diphosphate 


H 


H 


CH3 


s 


Thymine 
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R* 






X 


Base 


diphosphate 


H 


H 


CH3 


s 


Cytosine 


triphosphate 


H 


H 


CH3 


0 


2,4-0-Diacetyluracil 


triphosphate 


H 


H 


CH3 


0 


Hypoxanthine 


triphosphate 


H 


H 


CH3 


0 


2,4-0-Diac5etylthymine 


triphosphate 


H 


H 


CH3 


0 


Thymine 


triphosphate 


H 


H 


CH3 


0 


Cytosine 


triphosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosme 


triphosphate 


H 


H 


CH3 


0 


4-(N,N-diacetyl)cytos 


triphosphate 


H 


H 


CH3 


0 


Uracil 


triphosphate 


H 


H 


CH3 


0 


5-Fluorouracil 


triphosphate 


H 


H 


CH3 


s 


2,4-O-Diacetyluracil 


triphosphate 


H 


H 


CH3 


s 


Hypoxanthine 


triphosphate 


H" 


H 


CH3 


s 


2,4-O-Diacetylthym 


triphosphate 


H 


H 


CH3 


s 


Thymine 


triphosphate 


H 


H 


CH3 


s 


Cytosine 


monophosphate 


monophosphate 


Br 


CF3 


0 


2,4-O-Diacetyluracil 


monophosphate 


monophosphate 


Br 


CF3 


0 


Hypoxanthine 


monophosphate 


monophosphate 


Br 


CF3 


0 


2,4-O-Diacetylthymine 


monophosphate 


monophosphate 


Br 


CF3 


0 


Thymine 


monophosphate 


monophosphate 


Br 


CF3 


0 


Cytosine 


monophosphate 


monophosphate 


Br 


CF3 


0 


4-(N-mono- 
acetyl)cytosiae 


monophosphate 


monophosphate 


Br 


CF3 


0 


4-(N,N-diacetyl)cytosine 


monophosphate 


monophosphate 


Br 


CF3 


0 


Uracil 


monophosphate 


monophosphate 


Br 


CF3 


0 


5-Fluorouracil . 


monophosphate 


monophosphate 


Br 


CF3 


s 


2,4-O-Diacetyluracil 


monophosphate 


monophosphate 


Br 


CF3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


Br 


CF3 


s 


2,4-O-Diacetylthymine 


monophosphate 


monophosphate 


Br 


CF3 


s 


Thymine 


monophosphate 


monophosphate 


Br 


CF3 


s 


Cytosine 
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r' 


R" 


X 


Base 


monophosphate 


monophosphate 


Br 


CF3 


s 


4-(N-mono- 
acetyl)cytosme 


monophosphate 


monophosphate 


Br 


CF3 


s 


4-(NJS[-diacetyl)cytos 


monophosphate 


monophosphate 


Br 


CF3 


s 


Uracil 


monophosphate 


monophosphate 


Br 


CF3 


s 


5-FluorouraciI 


acetyl 


acetyl 


N02 


CF3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


N02 


CF3 


s 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


N02 


CF3 


0 


4-(N,N-diacetyl)cytosme 


acetyl 


acetyl 


N02 


2-bromo- 
vinyl 


s 


4-^,N-diacetyl)cytosinLe 



Alternatively, the following nucleosides of Fonnula XII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (xn) 



wherem: 





R" 


X 


Base 


H 


CHb 


0 


2,4-0-Diacetyluracil 


H 


CH3 


0 


Hypoxan&ine 


H 


CH3 


0 


2,4-0-Diacetylfhymine 


H 


CH3 


0 


Thymine 


H 


CH3 


0 


Cytosine 


H 


CH3 


0 


4-(N-mono-acetyI)cytosine 


H 


CH3 


0 


4-(N,N-diacetyl)cytosine 


H 


CH3 


0 


Uracil 


H 


CH3 


0 


5-Fluorouracil 
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X 


Base 


H 


CH3 


s 


2,4-C)-Diacetyliiracil 


H 


CH3 


s 


Hypoxanthine 


H 


CH3 


s 


2,4-O-Diacetylfliymine 


H 


CH3 


s 


Thymine 


H 


CH3 


s 


Cytosine 


H 


CH3 


s 


4-(N-mono-acetyl)cytosine 


H 


CH3 


s 


4-(N,N-diacetyI)cytosine 


H 


CH3 


s 


Uracil 


H 


CH3 


s 


5-Fluorouracil 


monophosphate 


CH3 


0 


2,4-O-Diacetyluracil 


monophosphate 


CH3 


0 


Hypoxanthine 


monophosphate 


CH3 


0 


2,4-O-Diacetylthymine 


monophosphate 


CHs 


0 


Thymine 


monophosphate 


CH3 


0 


Cytosine 


monophosphate 


CH3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


CH3 


0 


4-(N,N-diacetyl)cytosine 


monophosphate 


CH3 


0 


Uracil 


monophosphate 


CH3 


0 


S-Fluorouracil 


monophosphate 


CH3 


s 


2,4-O-Diacetyluracil 


monophosphate 


CH3 


s 


Hypoxanthine 


monophosphate 


CH3 


s 


2,4-0-Diacetylthymine 


monophosphate 


CH3 


s 


Thymine 


monophosphate 


CH3 


s 


Cytosine 


monophosphate 


CH3 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


CH3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


CH3 


s 


Uracil 


monophosphate 


CH3 


s 


5-Fluorouracil 


diphosphate 


CH3 


0 


2,4-ODiacetyluracil 


diphosphate 


CH3 


0 


Hypoxanthine 


diphosphate 


CH3 


0 


2,4-O-Diacetylthymine 


diphosphate 


CH3 


0 


Thymine 
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R' 


X 


Base 


diphosphate 


CH3 


0 


Cytosine 


diphosphate 


CH3 


0 


4-(N-mono-acetyl)cytosine 


diphosphate 


CH3 


0 


4-(N,N-diacetyl)cytosine 


diphosphate 


CH3 


0 


Uracil 


diphosphate 


CH3 


0 


5-Fluorouracil 


diphosphate 


CH3 


s 


2,4-0-Diacetyluracil 


diphosphate 


CH3 


s 


Hypoxanthine 


diphosphate 


CH3 


s 


2,4-C)-Diacetylthymine 


dq>hosphate 


CH3 


s 


Thymine 


d^hosphate 


CH3 


s 


Cytosine 


triphosphate 


CH3 


0 


2,4-O-Diacetyluracil 


triphosphate 


CH3 


0 


Hypoxanfliine 


triphosphate 


CH3 


0 


2,4-0-Diacetylthymine 


triphosphate 


CH3 


0 


Thymine 


triphosphate 


CH3 


0 


Cytosine 


triphosphate 


CH3 


0 


4-(N-mono-acetyl)cytosiiie 


triphosphate 


CH3 


0 


4-(N,N-diacetyl)cytosine 


triphosphate 


CH3 


0 


Uracil 


triphosphate 


CH3 


0 


5-Fluoroiiracil 


triphosphate 


CH3 


s 


2,4-O-Diacetyluracil 


triphosphate 


CH3 


s 


Hypoxanthine 


tripho^hate 


CH3 


s 


2,4-0-Diacetylthymine 


triphosphate 


Oh 


s 


Thymine 


tiq)hosphate 


CH3 


s 


Cytosine 


monophosphate 


CFj 


0 


2,4-0-Diacetyhiracil 


monophosphate 


CF3 


0 


Hypoxanthine 


monophosphate 


CF3 


0 


2,4-0-Diacetylthymine 


monophosphate 


CF3 


0 


Thymine 


monophosphate 


CF3 


0 


Cytosine 


monophosphate 


CF3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


CF3 


0 


4-(N,N-diacetyl)cytosine 
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X 


Base 


monophosphate 


CF3 


0 


Uracil 


monophosphate 


CF3 


0 


S-Fluorouracil 


monophosphate 


CF3 


s 


2,4-O-Diacetyiuracil 


monophosphate 


CF3 


s 


Hypoxantfaine 


monophosphate 


CF3 


s 


2,4-O-Diacetylthyinme 


monophosphate 


CF3 


s 


Thymine 


monophosphate 


CF3 


s 


Cytosine 


monophosphate 


CF3 


s 


4-(N-niono-acetyI)cytosiiie 


monophosphate 


CF3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


CF3 


s 


Uracil 


monophosphate 


CF3 


s 


5-Fluorouracil 


acetyl 


CF3 


0 


4-^,N-diacetyl)cytosine 


acetyl 


CF3 


s 


4-(N,N-<iiacetyl)cytosine 


acetyl 


2-bromo-vinyl 


0 


4-(NJ^^-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4-(N,N-diacetyl)cytosine 
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Alternatively, the foUowing nucleosides of Fonnula XVE are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




Base 



wherein: 



r' 




R^ 


X 


Base 


R** 


Rio 


H 


CH3 


H 


0 


2,4-0-DiacetyIuracil 


NHAc 


Me 


H 


CHa 


H 


0 


Hypoxantiiine 


NH2 


Me 


H 


CH3 


H 


0 


2,4-0-Diacetylthymine 


NHAc 


Me 


H 


CH3 


H 


0 


Thymine 


m2 


Me 
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1 1 

R' 


X 


Base 


,r.9 
R' 


r"* 


H 


CH3 


H 


0 


Cytosine 


NH2 


Me 


H 


CH3 


H 


0 


4-(N-mono-acetyl)cytosine 


NHAc 


Me 


H 


CH3 


H 


0 


4-(NjNl-diacetyl)cytosine 


NHAc 


Me 


H 


CH3 


H 


0 


Uracil 


NH2 


Me 


H 


CH3 


H 


0 


5-Fluorouracil 


NH2 


Me 


H 


CH3 


H 


s 


2,4-0-Diacetyluracil 


NHAc 


Me 


H 


CH3 


H 


s 


Hypoxanthine 


NH2 


Me 


H 


CH3 


H 


s 


2,4-0-Diacetylthymme 


NHAc 


Me 


H 


CH3 


H 


s 


Thymine 


NH2 


Me 


H 


CH3 


H 


s 


Cytosine 


NH2 


Me 


H 


CH3 


H 


s 


4-(N-mono-acetyl)cytosine 


NHAc 


Me 


H 


CHj 


H 


s 


4-(N,N-diacetyl)cytosine 


NHAc 


Me 


H 


CH3 


H 


s 


Uracil 


NH2 


Me 


H 


CH3 


H 


s 


5-Fluorouracil 


NH2 


Me 


monophosphate 


CH3 


H 


0 


2,4-0-Diacetyluracil 


NHAc 


Me 


monophosphate 


CH3 


H 


0 


Hypoxanthine 


NH2 


Me 


monophosphate 


CH3 


H 


0 


2,4-0-Diacetylthymine 


NHAc 


Me 


monophosphate 


CH3 


H 


0 


Thymine 


NH2 


Me 


monophosphate 


CH3 


H 


0 


Cytosine 


NH2 


Me 


monophosphate 


CH3 


H 


0 


4-(N-mono-acetyl)cytosine 


NHAC 


Me 


monophosphate 


CH3 


H 


0 


4-(N,N-diacetyl)cytosine 


NHAc 


Me 


monophosphate 


CH3 


H 


0 


Uracil 


NH2 


Me 


monophosphate 


CH3 


H 


0 


5-Fluorouracil 


NH2 


Me 


monophosphate 


CH3 


H 


s 


2,4-O-Diacetyluracil 


NHAc 


Me 


monophosphate 


CH3 


H 


s 


Hypoxanthine 


NH2 


Me 


monophosphate 


CH3 


H 


s 


2,4-0-Diacetylthymine 


NHAc 


Me 


monophosphate 


CH3 


H 


s 


Thymine 


NH2 


Me 


monophosphate 


CH3 


H 


s 


Cytosine 


NH2 


Me 


monophosphate 


CH3 


H 


s 


4-(N-mono-acetyI)cytosiae 


NHAc 


Me 


monophosphate 


CH3 


H 


s 


4-(N,N-diacetyl)cytosine 


NHAc 


Me 


monophosphate 


CH3 


H 


s 


Uracil 


NH2 


Me 
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R* 


r' 


X 


Base 


r' 




monophosphate 


CH3 


H 


s 


5-Fluorouracil 


NH2 


Me 


diphosphate 


CH3 


H 


0 


2,4-0-Diacetylxiracil 


NHAc 


Me 


diphosphate 


CH3 


H 


0 


Hypoxanthine 


NH2 


Me 


diphosphate 


CH3 


H 


0 


2,4-0-Diacetylthymine 


1SIH2 


Me 


diphosphate 


CH3 


H 


0 


Thymine 


NH2 


Me 


diphosphate 


CH3 


H 


0 


Cytosine 


NH2 


Me 


diphosphate 


CH3 


H 


0 


4-(N-mono-acetyI)cytosine 


NHAc 


Me 


diphosphate 


CH3 


H 


0 


4-(NJN-(iiacetyl)cytos 


NHAc 


Me 


diphosphate 


CH3 


H 


0 


Uracil 


NH2 


Me 


diphosphate 


CH3 


H 


0 


5-Fluorouracil 


NH2 


Me 


diphosphate 


CH3 


H 


s 


2,4-0-Diacetyliiracil 


NH2 


Me 


diphosphate 


CH3 


H 


s 


Hypoxantiiine 


NH2 


Me 


diphosphate 


CH3 


H 


s 


2,4-O-Diacetylthymine 


NHAc 


Me 


diphosphate 


CH3 


H 


s 


Thymine 


NH2 


Me 


diphosphate 


CH3 


H 


s 


Cytosine 


NH2 


Me 


triphosphate 


CH3 


H 


0 


2,4-0-Diacetyluracil 


NHAc 


Me 


triphosphate 


CH3 


H 


0 


Hypoxanthine 


NHAc 


Me 


.triphosphate 


CH3 


H 


0 


2,4-O-Diacetylthymine 


NHAc 


Me 


triphosphate 


CH3 


H 


0 


Thymine 


1SIH2 


Me 


triphosphate 


CH3 


H 


0 


Cytosine 


NH2 


Me 


triphosphate 


CH3 


H 


0 


4-(N-mono-acetyl)cytosine 


NHAc 


Me 


triphosphate 


CH3 


H 


0 


4-(NJ^-diacetyl)cytosine 


NH2 


Me 


triphosphate 


C3l3 


H 


0 


Uracil 


NH2 


Me 


triphosphate 


CH3 


H 


0 


S-Fluorouracil 


NH2 


Me 


triphosphate 


CH3 


H 


s 


2,4-0-Diacetyliiracil 


NH2 


Me 


triphosphate 


CH3 


H 


s 


Hypoxanthine 


NH2 


Me 


triphosphate 


CH3 


H 


s 


2,4-O-Diacetylthymine 


NH2 


Me 


triphosphate 


CH3 


H 


s 


Thymine 


NH2 


Me 


triphosphate 


CH3 


H 


s 


Cytosine 


NH2 


Me 


monophosphate 


CF3 


H 


0 


2,4-0-Diacetyluracil 


NH2 


Me 


monophosphate 


CF3. 


H 


0 


Hypoxanthine 


NH2 


Me 
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ft 


R- 


R' 


X 


Base 


R" 




monophosphate 


CF3 


H 


0 


2,4-0-Diacetytthynime 


NH2 


Me 


monophosphate 


CF3 


H 


0 


Thymine 


NH2 


Me 


monophosphate 


CF3 


H 


0 


Cytosine 


NH2 


Me 


monophosphate 


CF3 


H 


0 


4-(N-mono-acetyl)cytosine 


MH2 


Me 


monophosphate 


CF3 


H 


0 


4-(N J<r-diacetyl)cytosine 


NH2 


Me 


monophosphate 


CF3 


H 


0 


Uracil 


NH2 


Me 


monophosphate 


CF3 


H 


0 


5-Fluorouracil 


NH2 


Me 


monophosphate 


CF3 


H 


s 


2,4-0-Diacetyluracil 


NH2 


Me 


monophosphate 


CF3 


H 


s 


Hypoxanthine 


NH2 


Me 


monophosphate 


CF3 


H 


s 


2,4-0-Diacetylthymiae 


NH2 


Me 


monophosphate 


CFs 


H 


s 


Thymine 


NH2 


Me 


monophosphate 


CF3 


H 


s 


Cytosine 


1SIH2 


Me 


monophosphate 


CF3 


H 


s 


4-(N-mono-acetyl)cytosine 


NH2 


Me 


monophosphate 


CF3 


H 


.s 


4-(NJ^-diacetyl)cytosine 


NH2 


Me 


monophosphate 


CF3 


H 


s 


Uracil 


NH2 


Me 


monophosphate 


CF3 


H 


s 


5-Fluorouracil 


NH2 


Me 


acetyl 


CH3 


H 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH3 


H 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH3 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 



Example 3: PreparatioE of S'-C-methylriboadeniuie 

The title compound can be prepared according to a published procedure (R.F. Nutt, 
MJ. Dickinson, F.W. Holly, and E. Walton, **Branched-chain sugar nucleosides. HI. 3'-C- 
methyladenine '\J.Org. Chem. 1968, 33, 1789-1795) (Scheme 9). 
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Scheme 9 
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OH OH 



R=CH3| 



NHBz 



OH OH R^n ITl. 



BzO BzO 



OBz OBz 



(a)RuOa/NaI04; (b)MeMgI/TiCl4; (c) HCl/MeOH/H,0; (d) BzCl / pyridine; (e) AcBr, 
HBr / AcOH; (f) chIoiomeroari-6-bcnzamidopurme; (g) NH3 /MeOH. 

In a similar manner, but using the appropriate sugar and pyrimidine w purine bases, 
flie following nucleosides of Formula HI are prq>ared. 




OR' OR' 



wherein; 







R^ 


X* 


X* 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH2 


H 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


H 


NH-me&yl 


H 


H 


H 


H 


H 


MH-ethyl 


H 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


H 


OH 
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X' 




Y 


H 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


H 


0-cyclopropyl 


H 


H 


H 


H 


H 


0-acetyl 


H 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


H 


SEt 


H 


H 


H 


H 


H 


S-cyclopropyl 


H 


H 


H 


H 


H 


F 


H 


H 


H 


H 


H 


CI 


H 


H 


H 


H 


H 


Br 


H . 


H 


H 


H 


H 


I 


monophosphate 


H 


H 


H 


H 


NH2 


monophosphate 


H 


H 


H 


H 


NH-acetyl 


monophosphate 


H 


H 


H 


H 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


H 


NH-methyl 


monophosphate 


H 


H 


H 


H 


NH-ethyl 


monophosphate 


H 


H 


H 


H 


OH 


monophosphate 


H 


H 


H 


H 


0-acetyl 


monophosphate 


H 


H 


H 


H 


OMe 


monophosphate 


H 


H 


H 


H 


OEt 


monophosphate 


H 


H 


H 


H 


O-cyclopropyl 


monophosphate 


H 


H 


H 


H 


SH 


monophosphate 


H 


H 


H 


H 


SMe 


monophosphate 


H 


H 


H 


H 


SEt 


monophosphate 


H 


H 


H 


H 


S-cyclopropyl 


monophosphate 


H 


H 


H 


H 


F 


monophosphate 


H 


H 


H 


H 


CI 


monophosphate 


H 


H 


H 


H 


Br 


monophosphate 


H 


H 


H 


H 


I 


diphosphate 


H 


H 


H 


H 


NH2 
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Y 


diphosphate 


H 


H 


H 


H 


NH-acetyl 


diphosphate 


H 


H 


H 


H 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


H 


NH-methyl 


diphosphate 


H 


H 


H 


H 


NH-eihyl 


diphosphate 


H 


H 


H 


H 


OH 


diphosphate 


H 


H 


H 


H 


0-acetyl 


diphosphate 


H 


H 


H 


H 


OMe 


diphosphate 


H 


H 


H 


H 


OEt 


diphosphate 


H 


H 


H 


H 


0-cyclopropyl 


diphosphate 


H 


H 


H 


H 


SH 


diphosphate 


H 


H 


H 


H 


SMe 


diphosphate 


H 


H 


H 


H 


SEt 


diphosphate 


H 


H 


H 


H 


S-cyclopropyl 


diphosphate 


H 


H 


H 


H 


F 


diphosphate 


H 


H 


H 


H 


CI 


diphosphate 


H 


H 


H 


H 


Br 


diphosphate 


H 


H 


H 


H 
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triphosphate 
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H 


H 


H 


ISIH2 


triphosphate 
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H 


H 


H 


NH-acetyl 


triphosphate 


H 


H 


H 


H 


NH-cyclopropyl 


triphosphate 
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H 
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H 


NH-methyl 


triphosphate 
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H 


NH-ethyl 


triphosphate 
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OH 


triphosphate 
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H 


H 


OMe 


triphosphate 


H 


H 


H 


H 


OEt 


triphosphate 
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H 


H 


H 


0-cyclopropyl 


triphosphate 
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H 


H 


H 


0-acetyl 


triphosphate 
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H 


H 


SH 


triphosphate 
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H 


SMe 


triphosphate 


H 


H 


H 


H 


SEt 


triphosphate 


H 


H 


H 


H 


S-cyclopropyl 
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X» 


X" 
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triphosphate 


H 


H 


H 


H 


F 


triphosphate 


H 


H 


H 


H 


Cl 


triphosphate 


H 


H 


H 


H 


Br 


triphosphate 


H 


H 


H 


H 


I 


monophosphate 


monophosphate 


monophosphate 


H 


H 


NH2 


monopho^hate 


monophosphate 


monophosphate 


H 


H 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


H 


OH 


monophosphate 


monophosphate 


monophosphate 


H 


H 


F 


monophosphate 


monophosphate 


monophosphate 


H 


H 


Cl 


diphosphate 


diphosphate 


diphosphate 


H 


H 


NH2 


diphosphate 


diphosphate 


diphosphate 


H 


H 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


H 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


H 


F 


diphosphate 


diphosphate 


diphosphate 


H 


H 


Cl 


triphosphate 


triphosphate 


triphosphate 


H 


H 


NH2 


triphosphate 


triphosphate 


triphosphate 


H 


H 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


H 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


H 


F 


triphosphate 


triphosphate 


triphosphate 


H 


H 


Cl 


H 


H 


H 


F 


H 


NH2 


H 


H 


H 


F 


H 


NH-cyclopropyl 
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OH 
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H 


F 


H 


F 
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H 


H 


F 


H 


Cl 


H 


H 


H 


CI 


H 


NH2 
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H 


CI 


H 


NH-cyclopropyl 
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CI 
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OH 
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H 


H 


a 
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H 


H 


H 


Cl 


H 


Cl 


H 


H 


H 


Br 


H 


NH2 
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H 


H 


Br 


H 


NH-cyclopropyl 
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X* 


X* 


Y 


H 


H 


H 


Br 


H 


OH 


H 


H 


H 


Br 


H 


F 


H 


H 


H 


Br 


H 


CI 


H 


H 


H 




H 


NH2 


H 


H 


H 


MHz 


H 


NH-cyclopropyl 


H 


H 


H 


MHz 


H 


OH 


H 


H 


H 


NH2 


H 


F 


H 


H 


H 


MHz 


H 


CI 


H 


H 


H 


SH 


H 


NH2 


H 


H 


H 


SH 


H 


NH-cyclopropyl 


H 


H 


H 


SH 


H 


OH 


H 


H 


H 


SH 


H 


F 


H 


H 


H 


SH 


H 


CI 


acetyl 


H 


H 


H 


H 


NH2 


acetyl 


H 


H 


H 


H 


NH-cyclopropyl 


acetyl 


H 


H 


H 


H 


OH 


acetyl 


H 


H 


H 


H 


F 


acetyl 


H 


H 


H 


H 


CI 


acetyl 


H 


H 


F 


H 


NH2 


acetyl 


H 


H 


F 


H 


NH-cyclopropyl 


acetyl 
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OH 


acetyl 
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H 


F 


H 


F 


acetyl 
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H 
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H 


CI 


H 


acetyl 


acetyl 
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H 


NH2 


H 


acetyl 


acetyl 
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H 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


H 


OH 


H 


acetyl 


acetyl 


H 


H 


F 


H 


acetyl 


acetyl 


H 


H 


CI 


acetyl 


acetyl 


acetyl 


H 


H 


NH2 


acetyl 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


H 


OH 
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acetyl 


acetyl 


acetyl 


H 


H 


F 


acetyl 


acetyl 


acetyl 


H 


H 


CI 


monophosphate 


acetyl 


acetyl 


H 


H 


NH2 


monophosphate 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


H 


OH 


monophosphate 


acetyl 


acetyl 


H 


H 


F 


monophosphate 


acetyl 


acetyl 


H 


H 


CI 


diphosphate 


acetyl 


acetyl 


H 


H 


NH2 


diphosphate 


acetyl 


acetyl 


H 


H 


NH-cyclopiopyl 


diphosphate 


acetyl 


acetyl 


H 


H 


OH 


diphosphate 


acetyl 


acetyl 


H 


H • 


F 


diphosphate 


acetyl 


acetyl 


H 


H 


CI 


triphosphate 


acetyl 


acetyl 


H 


H 


NH2 


triphosphate 


acetyl 


acetyl 


H 


H 


NH-cycIopropji 


triphosphate 


acetyl 


acetyl 


H 


H 


OH 


triphosphate 


acetyl 


acetyl 


H 


H 


F 


triphosphate 


acetyl 


acetyl 


H 


H 


CI 


H 


H 


H- 


H 


NH2 


H 


H 


H 


H 


H 


NH2 


NH2 


H 


H 


H 


H 


NH2 


NH-cyclopropyl 


H 


H 


H 


H 


NH2 


NH-methyl 


H 


H 


H 


H 


NH2 


NH-ethyl 
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H 


H 


NH2 


NH-acetyl 
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H 


H 


NH2 


OH 


H 


H 


H 


H 


NH2 


OMe 


H 


H 


H 


H 


NH2 


OEt 


H 


H 


H 


H 


NH2 


O-cyclopropyl 


H 


H 


H 


H 


ISIHz 


O-acetyl 


H 


H 


H 


H 


NH2 


SH 


H 


H 


H 


H 


NH2 


SMe 


H 


H 


H 


H 


NH2 


S£t 
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X* 


X* 


Y 


H 


H 


H 


H 


NH2 


S-cyclopropyl 


H 


H 


H 


H 


NH2 


F 


H 


H 


H 


H 


NH2 


CI 


H 


H 


H 


H 


NH2 


Br 


H 


H 


H 


H 


NH2 


I 


monophosphate 


H 


H 


H 


NH2 


NH2 


monophosphate 


H 


H 


H 


1SIH2 


NH-acetyl 


monophosphate 


H 


H 


H 


NH2 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH2 


NH-mefliyl 


monophosphate 


H 


H 


H 


NH2 


NH-ethyl 


monophosphate 


H 


H 


H 


NH2 


OH 


monophosphate 


H 


H 


H 


1SIH2 


0-acetyl 


monophosphate 


H 


H 


H 


NH2 


OMe 


monophosphate 


H 


H 


H 


NH2 


OEt 


monophosphate 


H 


H 


H 


NH2 


O-cyclopropyl 


monophosphate 


H 


H 


H 


NH2 


SH 


monophosphate ' 


H 


H 


H 


ISIH2 


SMe 


monophosphate 


H 


H 


H 


NH2 


SEt 


monophosphate 


H 


H 


H 


NH2 


S-cyclopropyl 


monophosphate 


H 


H 


H 


NH2 


F 


monophosphate 


H 


H 


H 


NH2 


CI 


monophosphate 


H 


H 


H 


NH2 . 


Br 


monophosphate 


H 


H 


H 


NH2 


I 


diphosphate 


H 


H 


H 


NH2 


NH2 


diphosphate 


H 


H 


H 


NH2 


NH-acetyl 


diphosphate 


H 


H 


H 


NH2 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


NH2 


NH-methyl 


diphosphate 


H 


H 


H 


NH2 


NH-ethyl 


diphosphate 


H 


H 


H 


NH2 


OH 


diphosphate 


H 


H 


H 


NH2 


0-acetyl 


diphosphate 


|h 


H 


H 


NH2 


OMe 
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Y 


diphosphate 


H 


H 


H 


NH2 


OEt 


diphosphate 


H 


H 


H 


NH2 


0-cyclopropyl 


diphosphate 


H 


H 


H 


NH2 


SH 


diphosphate 


H 


H 


H 


NH2 


SMe 


diphosphate 


H 


H 


H 


MHz 


SEt 


diphosphate 


H 


H 


H 


NH2 


S-cyclopropyl 


diphosphate 


H 


H 


H 


NH2 


F 


diphosphate 


H 


H 


H 


NH2 


CI 


diphosphate 


H 


H 


H 


NH2 


Br 


diphosphate 


H 


H 


H 


NH2 


I 


triphosphate 


H 


H 


H 


NH2 


NH2 


triphosphate 


H 


H 


H 


NH2 


NH-ac^l 


triphosphate 


H 


H 


H 


NH2 


NH-cydopropyl 


triphosphate 


H 


H 


H 


NH2 


NH-methyl 


triphosphate 


H 


H 


H 


NH2 


NH-ethyl 


triphosphate 


H 


H 


H 


NH2 


OH 


triphosphate 


H 


H 


H 


NH2 


OMe 


triphosphate 


H 


H 


H 


NH2 


OEt 


triphosphate 


H 


H 


H 


NH2 


O-cyclopropyl 


triphosphate 


H 


H 


H 


NH2 


O-acetyl 


triphosphate 


H 


H 


H 


NH2 


SH 


triphosphate 


H 


H 


H 


NH2 


SMe 


triphosphate 


H 


H 


H 


NH2 


SEt. . 


triphosphate 


H 


H 


H 


NH2 


S-cyclopiopyl 


triphosphate 


H 


H 


H 


NH2 
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triphosphate 


H 


H 


H 


NH2 


CI 


triphosphate 


H 


H 


H 


NH2 


Br 


triphosphate 


H 


H 


H 


NH2 


I 


monophosphate 


monophosphate 


monophosphate 


H 


NH2 


NH2 


monophosphate 


monophosphate 


monophosphate 


H 


NH2 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


NH2 


OH 
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monophosphate 


monophosphate 


monophosphate 


H 


NH2 


F 


monophosphate 


monophosphate 


monophosphate 


H 


NH2 


CI 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


NH2 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


F 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


CI 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 


NH2 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


NH2 


F 


triphosphate 


triphosphate 


triphosphate 


H 


ISIH2 


CI 


H 


H 


H 


F 


NH2 


NH2 


H 


H 


H 


F 


NH2 


NH-cyclopropyl 


H 


H 


H 


F 


NH2 


OH 


H 


H 


H 


F 


NH2 


F 


H 


H 


H 


F 


NH2 


a 


H 


H 


H 


CI 


2^2 


NH2 


H 


H 


H 


CI 


NH2 


NH-cyclopropjd 


H 


H 


H 


CI 


NH2 


OH 


H 


H 


H 


CI 


NH2 


F 


H 


H 


H 


CI 


NH2 


CI 


H 


H 


H 


Br 


NH2 


NH2 


H 


H 


H 


Br 


NH2 


NH-cyclopropyl 
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Br 


NH2 


OH 
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H 


Br 


NH2 
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H 


H 


Br 


NH2 


CI 


H 
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H 


NH2 


NH2 


NH2 
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H 
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NH2 


NH2 


NH-cyclopropyl 
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NH2 


NH2 


OH 
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H 


NH2 


NH2 


F 



159 







R' 






Y 


H 


H 


H 


NH2 


NH2 


CI 


H 


H 


H 


SH 


NH2 


NH2 


H 


H 


H 


SH 


NH2 


NH-cyclopropyl 


H 


H 


H 


SH 


ISIHj 


OH 


H 


H 


H 


SH 


NH2 


F 


H 


H 


H 


SH 


NH2 


CI 


acetyl 


H 


H 


H 


NH2 


NH2 


acetyl 


H 


H 


H 


NH2 


NH-cyclopropyl 


acetyl 


H 


H 


H 


ISIH2 


OH 


acetyl 


H 


H 


H 


NH2 


F 


acetyl 


H 


H 


H 


NH2 


CI 


acetyl 


H 


H 


F 


NH2 


NH2 


acetyl 


H 


H 


F 


NH2 


NH-c>^lopropyl 


acetyl 


H 


H 


F 


NH2 


OH 


acetyl 


H 


H 


F 


NH2 


F 


acetyl 


H 


H 


F 


NH2 


CI 


H 


acetyl 


acetyl 


H 


NH2 


NH2 


H 


acetyl 


acetyl 


H 


NH2 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


NH2 


OH 


H 


acetyl 


acetyl 


H 


NH2 


F 


H 


acetyl 


acetyl 


H 


NH2 


CI 


acetyl 


acetyl 


acetyl 


H. 


NH2 


NH2 


acetyl 


acetyl 


acetyl 


H 


NH2 


NH-cyclopropjd 


acetyl 


acetyl 


acetyl 


H 


NH2 


OH 


acetyl 


acetyl 


acetyl 


H 


NH2 


F 


acetyl 


acetyl 


acetyl 


H 


NH2 


CI 


monophosphate 


acetyl 


acetyl 


H 


NH2 


NH2 


monophosphate 


acetyl 


acetyl 


H 


NH2 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


NH2 


OH 


monophosphate 


acetyl 


acetyl 


H 


NH2 


F 


monophosphate 


acetyl 


acetyl 


H 


NH2 


CI 
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monophosphate 


H 


H 


H 


CI 


OH 


monophosphate 


H 


H 


H 


CI 


0-acetyl 


monophosphate 


H 


H 


H 


CI 


OMe 


monophosphate 


H 


H 


H 


CI 


OEt 


monophosphate 


H 


H 


H 


CI 


0-cyclopropyl 


monophosphate 


H 


H 


H 


CI 


SH 


monophosphate 


H 


H 


H 


CI 


SMe 


monophosphate 


H 


H 


H 


CI 


SEt 


monophosphate 


H 


H 


H 


CI 


S-cycIopropyl 


diphosphate 


H 


H 


H 


CI 


NHa 


diphosphate 


H 


H 


H 


CI 


NH-acetyl 


diphosphate 


H 


H 


H 


CI 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


CI 


NH-methyl 


diphosphate 


H 


H 


H 


CI 


NH-ethyl 


diphosphate 


H 


H 


H 


CI 


OH 


diphosphate 


H 


H 


H 


CI 


0-acetyl 


diphosphate 


H 


H 


H 


CI 


OMe 


diphosphate 


H 


H 


H 


CI 


OEt 


diphosphate 


H 


H 


H 


CI 


O-cyclopropyl 


diphosphate 


H 


H 


H 


CI 


SH 


diphosphate 


H 


H 


H 


CI 


SMe 


diphosphate 


H 


H 


H 


CI 


SEt 


diphosphate 


H 


H 


H 


CI 


S-cyclopropyl 


triphosphate 
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H 


H 


CI 


NH2 


triphosphate 


H 
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H 


CI 


NH-acetyl 


triphosphate 
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H 


CI 


NH-cycIopropyl 


triphosphate 
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H 


H 


CI 


NH-methyl 


triphosphate 


H 


H 


H 


CI 


NH-ethyl 


triphosphate 
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H 
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CI 


OH 


triphosphate 
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H 


CI 


OMe 


triphosphate 
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H 


H 


CI 


OEt 
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triphosphate 


H 


H 


H 


a 


O-cyclopropyl 


triphosphate 


H 


H 


H 


Cl 


0-acetyl 


triphosphate 


H 


H 


H 


Cl 


SH 


triphosphate 


H 


H 


H 


Cl 


SMe 


triphosphate 


H 


H 


H 


Cl 


SEt 


triphosphate 


H 


H 


H 


Cl 


S-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


a 


MH2 


monophosphate 


monophosphate 


monophosphate 


H 


Cl 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


Cl 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


Cl 


NH2 


diphosphate 


diphosphate 


diphosphate 


H 


Cl 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


Cl 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


Cl 


NH2 


triphosphate 


triphosphate 


triphosphate 


H 


Cl 


>3H-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


Cl 


OH 


H 


H 


H 


F 


Cl 


NH2 


H 


H 


H 


F 


Cl 


NH-cyclopropyl 


H 


H 


H 


F 


Cl 


OH 


H 


H 


H 


CI 


Cl 


NH2 
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H 


H 


CI 


Cl 


NH-cyclopropyl 
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H 


CI 


Cl 


OH 
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H 


H 


Br 


CI 


NH2 
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Br 


Cl 


NH-cyclopropyl 
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H 


Br 


Cl 


OH 
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H 


NH2 


Cl 


NH2 


H 


H 


H 


NH2 


Cl 


NH-cyclopropyl 
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H 


NH2 


Cl 


OH 
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H 


H 


SH 


Cl 


NH2 


H 


H 


H 


SH 


Cl 


NH-cyclopropyl 


H 


H 


H 


SH 


Cl 


OH 


acetyl 


H 


H 


H 




NH2 
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rrn 1 




Y 


acetyl 


H 


H 


H 


CI 


NH-cyclopropyl 


acetyl 


H 


H 


H 


CI 


OH 


acetyl 


H 


H 


F 


CI 


NH2 


acetyl 


H 


H 


F 


CI 


NH-cyclopropyl 


acetyl 


H 


H 


F 


CI 


OH 


H 


acetyl 


acetyl 


H 


CI 


NH2 


H 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


CI 


OH 


acetyl 


acetyl 


acetyl 


H 


CI 


NH2 


acetyl 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


CI 


OH 


monophosphate 


acetyl 


acetyl 


H 


CI 


NH2 


monophosphate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


CI 


OH 


diphosphate 


acetyl 


acetyl 


H 


CI 


NH2 


diphosphate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


CI 


OH 


triphosphate 


acetyl 


acetyl 


H 


CI 


NH2 


triphosphate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


CI 


OH 


H 


H 


H 


H 


CI 


NH2 


H 


H 


H 


H 


CI 


NH-cyclopropyl 


H 


H 


H 


H 


CI 


OH 


H 


H 


H 


TT 

H 


Br 


NH2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Fonnxila VI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 
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tl 
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pr 
tl 

tj" 
tl 


sJW-cvclonroDVl I 
>JTT-methvl 1 


ir~ V 
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H T 


"h I" 


H 


H 1 


TT 

n. 






H 


H r 


ri 


MFf-efhvl 


H 1 


H 


H ~T 


TT 

n. 


KTH-flretvl 1 


H 1 


H 


H 1 


TT 
XI 


OH 




H 


H 1 


TJ 

n. 


OMe 1 


H j 


H 


H J 


XT 

Jtl 


OEt 


TT 1 


H 


H 1 


H 


0-cyclopropyl 


H . . " J 


H 


H 


H 


0-acetyl 


H 


H . ' 


H 


jH 


SH 1 
SMe 1 


H 


H 


H 


H 




H 


[h 


H 


H 


SEt j 


H 


|H 


H 


[H 


S-cycloptopyl 1 


monopliosphate 


|h 


H 


H 


NH2 1 


monophosphate 


|h 


H 


H 


NH-acetyl 


monophosphate 


|h 


H 


|H 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH-methyl | 


monophosphate 


"jH 


" H 


Th 


' NH-ethyl 


monophosphate 


H 


H 


H 


OH 


1 monophosphate 


H 


H 


H u-acetyi 
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monophosphate 


H 


H 


H 


OMe 


monophosphate 


H 


H 


H 


OEt 


monophosphate 


H 


H 


H 


O-cyclopropyl 


monophosphate 


H 


H 


H 


SH 


monophosphate 


H 


H 


H 


SMe 


monophosphate 


H 


H 


H 


SEt 


monophosphate 


H 


H 


H 


S-cyclopropyl 


diphosphate 


H 


H 


H 


1SIH2 


diphosphate 


H 


H 


H 


NH-acetyl 


diphosphate 


H 


H 


H 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


NH-me&yl 


diphosphate 


H 


H 


H 


NH-ethyl 


diphosphate 


H 


H 


H 


OH 


diphosphate 


H 


H 


H 


0-acetyl 


diphosphate 


H 


H 


H 


OMe 


diphosphate 


H 


H 


H 


OEt 


diphosphate 


H 


H 


H 


O-cyclopropyl 


diphosphate 


H 


H 


H 


SH 


diphosphate 


H 


H 


H 


SMe 


diphosphate 


H 


H 


H 


SEt 


diphosphate 


H 


H 


H 


S-cyclopropyl 


triphosphate 


H 


H 


H 


NH2 


triphosphate 


H 


H 


H 


NH-acetyl 


triphosphate 


H 


H 


H 


NH-cyclopropyl 


triphosphate 


H 


H 


H 


NH-methyl 


triphosphate 


H 


H 


H 


NH-ethyl 


triphosphate 


H 


H 


H 


OH 


triphosphate 


H 


H 


H 


OMe 


triphosphate 


H 


H 


TT 

H 


OEt 


triphosphate 


H 


H 


H 


O-cyclopropyl 


triphosphate 


H 


H 


H 


0-acetyl 
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X' 


Y 


triphosphate 


H 


H 


H 


SH 


triphosphate 


H 


H 


H 


SMe 


triphosphate 


H 


H 


H 


SEt 


triphosphate 


H 


H 


H 


S-cyclopiop>4 


monophosphate 


monophospliate 


monophosphate 


H 


NH2 


monophosphate 


monophosphate 


monophosphate 


H 


NH-cyclopropyi 


monophosphate 


monophosphate 


monophosphate 


H 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


NH2 


diphosphate 


diphosphate 


diphosphate 


H 


NH-cyclopropyi 


diphosphate 


diphosphate 


diphosphate 


H 


OH 


triphosphate 


triphosphate 


thpho^hate 


H 


NH2 


triphosphate 


triphosphate 


triphosphate 


H 


NH-cyclopropji 


triphosphate 


triphosphate 


triphosphate 


H 


OH 


H 


H 


H 


F 


NH2 


H 


H 


H 


F 


NH-cyclopropji 


H 


H 


H 


F 


OH 


H 


H 


H 


CI 


NH2 


H 


H 


H 


CI 


NH-cycIopropyl 


H 


H 


H 


CI 


OH 


H 


H 


H 


Br 


NH2 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


Br 


OH 


H 


H 


H 


NH2 


NH2 


H 


H 


H 


NH2 


NH-cyclopropyl 


H 


H 


H 


NH2 


OH 


H 


H 


H 


SH 


NH2 


H 


H 


H 


SH 


NH-cyclopropyl 


H 


H 


H 


SH 


OH 


acetyl 


H 


H 


H 


NH2 


acetyl 


H 


H 


H 


NH-cyclopropyl 


acetyl 


H 


H 


H 


OH 
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X* 


Y 


acetyl 


H 


H 


F 


NH2 


acetyl 


H 


H 


F 


NH-cyclopropyl 


acetyl 


H 


H 


F 


OH 


H 


acetyl 


acetyl 


H 


NH2 


H 


acetyl 


acetyl 


H 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


OH 


acetyl 


acetyl 


acetyl 


H 


NH2 


acetyl 


acetyl 


acetyl 


H 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


OH 


monophosphate 


acetyl 


acetyl 


H 


NH2 


monophosphate 


acetyl 


acetyl . 


H 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


OH 


diphosphate 


acetyl 


acetyl 


H 


NH2 


diphosphate 


acetyl 


acetyl 


H 


NH-cyclcpropjd 


diphosphate 


acetyl 


acetyl 


H 


OH 


triphosphate 


acetyl 


acetyl 


H 


NH2 


triphosphate 


acetyl 


acetyl 


H 


NH-oyclopropji 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula Xm are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




Base 



wherein: 







R' 


R* 


X 


Base 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluracil 


H 


H 


H. 


CH3 


0 


Hypoxanthine 
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R* 


X 


Base 


H 


H 


H 


CH3 


0 


2,4-0- 

Diacetylthyoaine 


H 


H 


H 


CH3 


0 


Thymine 


H 


H 


H 


CH3 


0 


Cytosine 


H 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH3 


0 


4-(N,N- 

diacetyI)cytosuie 


H 


H 


H 


CH3 


0 


Uracil 


H 


H 


H 


CH3 


0 


5-Fluorouracil 


H 


H 


H 


CH3 


s 


2,4-0- 

Diacetyluraci 


H 


H 


H 


CH3 


s 


Hypoxanthine 


H 


H 


H 


CH3 


s 


2,4-0- 

Diacetylthymine 


H 


H 


H 


CH3 


s 


Thymine 


H 


H 


H 


CH3 


s 


Cytosine 


H 


H 


H 


CH3 


s 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH3 


s 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH3 


s 


Uracil 


H 


H 


H 


CH3 


s 


5-Fluoroxiracil 


monophosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluracil 


monophosphate 


H 


H 


CH3 


0 


Hypoxanthine 


monophosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetylthym 


monophosphate 


H 


H 


CH3 


0 


Thymine 


monophosphate 


H 


H 


CH3 


0 


Cytosine 


monophosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 
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R* 


X 


Base 


monophosphate 


H 


H 


CH3 


0 


4-(NJ^- 

diacetyl)cytosme 


monophosphate 


H 


H 


CH3 


0 


Uracil 


monophosphate 


H 


H 


CH3 


0 


5-Fluorouracil 


monophosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetyluracil 


monophosphate 


H 


H 


CH3 


s 


Hypoxanthine 


monophosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetylthym 


monophosphate 


H 


H 


CH3 


s 


Thymine 


monophosphate 


H 


H 


CH3 


s 


Cytosine 


monophosphate 


H 


H 


CH3 


s 


4-(N-moiiD- 
acetyl)cytosine 


'monophosphate 


H 


H 


CH3 


s 


4-C«J,N- 

diacetyl)cytosine 


monophosphate 


H 


H 


CH3 


s 


Uracil 


monophosphate 


H 


H 


CH3 


s 


5-Fluorouracil 


diphosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluracil 


diphosphate 


H 


H 


CH3 


0 


Hypoxanthine 


diphosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetylfliymine 


diphosphate 


H 


H 


CH3 


0 


Thymine 


diphosphate 


H 


H . 


CH3 


0 


Cytosine 


diphosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acetyl)cytosine 


diphosphate 


H 


H 


CH3 


0 


4-(N,N- 

diacetyl)cytosine 


diphosphate 


H 


H 


CH3 


0 


Uracil 


diphosphate 


H 


H 


CH3 


0 


5-Fluorouracil 


diphosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetyluracil j 
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R* 


X 


Base 


diphosphate 


H 


H 


CH3 


s 


Hypoxanthine 


diphosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetylthym 


diphosphate 


H 


H 


CH3 


s 


Thymine 


diphosphate 


H 


H 


CHb 


s 


Cytosine 


triphosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetyluracil 


triphosphate 


H 


H 


CH3 


0 


Hypoxanthine 


triphosphate 


H 


H 


CH3 


0 


2,4-0- 

Diacetylthymine 


triphosphate 


H 


H 


CH3 


0 


Thymine 


triphosphate 


H 


H 


CH3 


0 


Cytosine 


triphosphate 


H 


H 


CH3 


0 


4-(N-mono- 
acet^)cytosine 


triphosphate 


H 


H 


CH3 


0 


4-(N,N- 

diacetyl)cytosiae 


triphosphate 


H 


H 


CH3 


0 


Uracil 


triphosphate 


H 


H 


CH3 


0 


5-Fluorouracil 


triphosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetyluracil 


triphosphate 


H 


H 


CH3 


s 


Hypoxanthine 


triphosphate 


H 


H 


CH3 


s 


2,4-0- 

Diacetylthymine 


triphosphate 


H 


H 


CH3 


s 


Thymine 


triphosphate 


H 


H 


CH3 


s 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


aF3 


0 


2,4-0- 

Diacetyluracil 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2,4-0- 

Diacetylfliymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Cytosine 
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1 ^5 


R* 


X 


Base 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


4-(N-mono- 
acetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


4-(N,N- 

diacetyl)cytosiiie 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Uracil 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


5-Fluorouracil 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2,4-0- 

Diacetyluracil 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2,4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


CPs 


s 


4-(N-mono- 
acetyl)cytosme 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


4-(N,N- 

diacetyI)cytosme 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


Uracil 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


5-Fluorouracil 


acetyl 


acetyl 


acetyl 


CF3 


0 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


CF3 


s 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


4-(N;sr- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-broino- 
vinyl 


s 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH3 


0 


2-(N,N-diacetyl)- 
guanine 


H 


H 


H 


CH3 


0 


6-0-acetyl 

guanine 


H 


H 


H 


CH3 


0 


S-fluoroguanine 
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R* 


X 


Base 


monophosphate 


H 


H 


CHj 


0 


2,8-difluoro- 
adenine 


monophosphate 


H 


H 


CH3 


0 


adenine 


monophosphate 


H 


H 


CH3 


s 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


H 


H 


CH3 


s 


6-0-acetyl 
guanine 


monophosphate 


H 


H 


CH3 


s 


8-fluoroguanine 


monophosphate 


H 


H 


CH3 


s 


guanine 


monophosphate 


H 


H 


CH3 


s 


6-(N,N-diacetyl)- 

adenine 


monophosphate 


H 


H 


CH3 


s 


2-fluoroadenine 


monophosphate 


H 


H 


CH3 


s 


8-iluoroadenine 


monophosphate 


H 


H 


CH3 


s 


2,8-difluoro- 
adenine 


monophosphate 


H 


H 


CH3 


s 


adenine 


diphosphate 


H 


H 


CH3 


0 


2-(N,N-diacetyl)- 
guanine 


diphosphate 


H 


H 


CH3 


0 


6-0-acetyl 
guanine 


diphosphate 


H 


H 


CH3 


0 


8-fluoroguanine 


diphosphate 


H 


H 


CH3 


0 


guanine 


diphosphate 


H 


H 


CH3 


0 


6-(N,N-diacetyl)- 
adenine 


diphosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


diphosphate 


H 


H 


CH3 


0 


8-fluoToadenine 


diphosphate 


H 


H 


CH3 


0 


2,8-difluoro- 
adenine 


diphosphate 


H 


H 


CH3 


0 


ademne 


diphosphate 


H 


H 


CH3 


s 


2-(N,N-diacetyl)- 
guanine 
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R* 


X 


Base 


diphosphate 


H 


H 


CH3 


s 


6-0-acetyl 
guaoine 


diphosphate 


H 


H 


CH3 


s 


8-fluoro guanine 


diphosphate 


H 


H 


CH3 


s 


giianine 


diphosphate 


H 


H 


CH3 


s 


6-0^,N-diacetyl> 
adenine 


diphosphate 


H 


H 


CH3 


s 


2-fluoro adenine 


diphosphate 


H 


H 


CH3 


s 


S-fluoToadenine 


diphosphate 


H 


H 


CH3 


s 


2,8-difluoto- 
adeoine 


diphosphate 


H 


H 


CH3 


s 


adoiine 


triphosphate 


H 


H 


CH3 


0 


2-(NJ^-diacetyl)- 
guanine 


triphosphate 


H 


H 


CH3 


0 


6-0-acetyl 
guanine 


triphosphate 


H 


H 


CH3 


0 


8-fluoroguanine 


triphosphate 


H 


H 


CH3 


0 


guanine 


triphosphate 


H 


H 


CH3 


0 


6-(N,N-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH3 


0 


2-fluoroadenine 


triphosphate 


H 


H 


CH3 


0 


8-£luoroadenine 


triphosphate 


H 


H 


CH3 


0 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH3 


0 


2-(N^-diacetyl)- 
guanine 


triphosphate 


H 


H 


CH3 


s 


6-0-ace1yl 
guanine 


triphosphate 


H 


H 


CH3 


s 


8-fluoFoguanine 


triphosphate 


H 


H 


CH3 


s 


guanine 


triphosphate 


H 


H 


CH3 


s 


6-(N,N-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH3 


s 


2-fluoroadenine 
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R3 


R' 


X 


Base 


triphosphate 


H 


H 


CH3 


s 


8-fluoioadenine 


triphosphate 


H 


H 


CH3 


s 


2,8-difluoio- 
adenine 


triphosphate 


H 


H 


CH3 


s 


adenine 


monophosphate 


monophosphate 


monophosphate 


CFa 


0 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


6-O-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


8-fluoroguanine 


monophosphate 


monophosphate 


monophosphate 




0 


guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2-fluoioadeaiiie 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


8-fluoFoadenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2,8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


6-O-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


8-fluoToguanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


guanine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


6-(N^-diacet^)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2-fluoioad6Dine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


8-fluoroadeDine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


2,8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF3 


s 


adenme 


acetyl 


acetyl 


acetyl 


CF3 


0 


guanine 


acetyl 


acetyl 


acetyl 


CF3 


s 


guanine 
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R^ 


X 


Base 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, fhe following nucleosides of Fonnula XIV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (XTV) 
wherein: 





R^ 


R' 


X 


Base 


H 


H 


CHs 


0 


2,4-0-Diacetyluracil 


H 


H 


CH3 


0 


Hypoxanthine 


H 


H 


CH3 


0 


2,4-0-Diacetylfliyinine 


H 


H 


CH3 


0 


Thymine 


H 


H 


CH3 


0 


Cytosine 


H 


H 


CH3 


0 


4-(N-moiio-acetyl)cytosine 


H 


H 


CH3 


0 


4-(N,N-<iiacetyl)cytosme 


H 


H 


CH3 


0 


Uracil 


H 


H 


CH3 


0 


5-Fluorouracil 


H 


H 


CH3 


s 


2,4-O-Diacetyliiracii 


H 


H 


CH3 


s 


Hypoxanthine 


H 


H 


CH3 


s 


2,4-O-Diacetylthyniine 


H 


H 


CH3 


s 


Thymine 


H 


H 


CH3 


s 


Cytosine 


H 


H 


CH3 


s 


4-(N-mono-acetyI)cytosin 
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1 ^ r 




R 


X 


Base 


H 


H 


CH3 


s 


4-(N ,N "Uiacetyljcytosme 


H 


H 


CH3 


s 


Uracil 


H 


•H 


CH3 


s 


S-FluoTouracil 


monophosphate 


H 


CH3 


u 


z,4-vJ-JJiacexyiuracn 


monophosphate 


H 


CH3 


0 


Hypoxanthine 


monophosphate 


H 


CH3 


0 


2,4-U-Diacetyitnym 


monophosphate 


H 


CH3 


0 


Thymine 


monophosphate 


H 


CH3 


0 


Cytosine 


monophosphate. 


H 


CH3 


0 


4-(N-mono -acetyl)cytosine 


monophosphate 


H 


CH3 


0 


4-(TN,N-^ac6tyljcytos 


monophosphate 


H 


CH3 


0 


Uracil 


monophosphate 


H 


CH3 


0 


S-Fluorouracil 


monophosphate 


H 


CH3 


s 


2,4-O-Diacetyluracu 


monophosphate 


H 


CH3 


s 


Hypoxanthine 


monophosphate 


H 


CHi3 


s 


2,4-O-Diacetyltnym 


monophosphate 


H 


C3i3 


s 


Thymine 


monophosphate 


H 


CH3 


s 


Cytosine 


monophosphate 


H 


CH3 


0 

s 


4-(N-mono-acetyl)cytosine 


monophosphate 


H 


CH3 


s 


A /*X.T "V T ■ ■< 1 lilt 11 i« 

4-(N,N -oiacetyl; cytosme 


monophosphate 


H 


CH3 


s 


Uracil 


monophosphate 


H 


CH3 


s 


5-Fluorouracil 


diphosphate 


H 


CH3 


0 


2,4-O-Diacetyluracil 


diphosphate 


H 


CH3 


u 


Hypoxanthine 


diphosphate 


H 


CH3 


u 


2 ,4-O-D i ac etylthynune 


diphosphate 


H 


CH3 


0 


Thynooine 


diphosphate 


H 


CH3 


0 


Cytosine 


diphosphate 


H 


CH3 


0 


4-(N-mono-acetyl)cytosine 


diphosphate 


H 


CH3 


0 


4-(N^-aiacetyl;cytosme 


diphosphate 


TT 

xl 


^113 


n 


TTraril 


diphosphate 


H 


CH3 


0 


5-Fluorouracil 


diphosphate 


H 


CH3 


s 


2,4-0-Diacetyluracil 
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b} 




R* 


X 


Base 


diphosphate 


H 


CH3 


s 


Hypoxanfliine 


diphosphate 


H 


CH3 


s 


2,4-0-Diacetylthymine 


diphosphate 


H 


CH3 


s 


Thymine 


diphosphate 


H 


CH3 


s 


Cytosine 


triphosphate 


H 


CH3 


0 


2,4-O-Diacetyluracil 


triphosphate 


H 


CH3 


0 


Hypoxanthine 


triphosphate 


H 


CH3 


0 


2,4-0-Diacetylthymine 


triphosphate 


H 


CH3 


0 


Hiymine 


triphosphate 


H 


CH3 


0 


Cytosine 


triphosphate 


H 


CH3 


0 


4-(N-mono-acetyl)cytosine 


triphosphate 


H 


CH3 


0 


4-(N,N-diacetyl)cytoMne 


triphosphate 


H 


CH3 


0 


Uracil 


triphosphate 


H 


CH3 


0 


5-Fluorouracil 


triphosphate 


H 


CH3 


s 


2,4-O-Diacetyluracil 


triphosphate 


H 


CH3 


s 


Hypoxanthine 


triphosphate 


H 


CH3 


s 


2,4-0-Diacetylthyinine 


triphosphate 


H 


CH3 


s 


Thymine 


triphosphate 


H 


CH3 


s 


C3'tosine 


monophosphate 


monophosphate 


CF3 


0 


2,4-0-Diacetyliiracil 


monophosphate 


monophosphate 


CF3 


0 


Hypoxanthine 


monophosphate 


monophosphate 


CF3 


0 


2,4-0-Diacetylthymine 


monophosphate 


monophosphate 


CF3 


0 


Thymine 


monophosphate 


monophosphate 


CF3 


0 


Cytosine 


monophosphate 


monophosphate 


CF3 


0 


4-^-mono-acetyl)cytosine 


monophosphate 


monophosphate 


CF3 


0 


4-(NJN-diacetyl)cytosine 


monophosphate 


monophosphate 


CF3 


0 


Uracil 


monophosphate 


monophosphate 


CF3 


0 


S-FluorouracU 


monophosphate 


monophosphate 


CF3 


s 


2,4-0-Diacetylxiracil 


monophosphate 


monophosphate 


CF3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


CF3 


s 


2,4-0-Diacetylthymine 


monophosphate 


monophosphate 


CF3 


s 


Thymine 
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R" 


X 


Base 


monophosphate 


monophosphate 


CF3 


s 


Cytosine 


monophosphate 


monophosphate 


CF3 


s 


4-(N-moiio-acetyl)cytosme 


monophosphate 


monophosphate 


CT3 


s 


4-(N,N-diacetyl)cytosme 


monophosphate 


monophosphate 


CFj 


s 


Uracil 


monophosphate 


monophosphate 


CF3 


s 


5-Fluorouracil 


acetyl 


acetyl 


CT3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


CF3 


s 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


4-(N,N-<iiacetyl)cytosine 


acetyl 


acetyl 


2-bronio- 
vinyl 


s 


4-(N,N-diacetyl)cytosme 



Alternatively, the following nucleosides of Formula XV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (XV) 

wherein: 







X 


Base 


H 


CH3 


0 


2,4-0-Diacetylviracil 


H 


CH3 


0 


HypoxanHiine 


H 


CH3 


0 


2,4-0-Diacetylthymine 


H 


CH3 


0 


Thymine 


H 


CH3 


0 


Cytosine 


H 


CH3 


0 


4-(N-niono-acetyl)cytosine 


H 


CH3 


0 


4-(N,N-diacetyl)cytosine 


H 


CH3 


0 


Uracil 
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n 

R ] 


R 






H < 


CH3 ^ 


J 


\ "Fliiftinuracil 


H . 


CH3 




") A-n-"niacetvlTiracil 1 


H 


CH3 


Q 




H 


CH3 


c 
0 


7 d-O-Diacetvlthvmine 1 


H 


CH3 


c 
0 


TlrvrmiTif* 1 


H 


CH3 


Q 


r"\H'rtCiTiP 1 


H 


CH3 


Q 


^-.rKT-TnriTifi-acetvricvtosine 


H 


CH3 


0 


A_nsj XT-Hiflretvncvtosine 1 


H 


CH3 


Q 


uracil 1 


H 


CH3 


Q 


lUUi \J tUL OXfkM. 1 


monophosphate 


CH3 


U 


0 il-O-DiacBtvliiracil 1 


monophosphate 


CH3 


u 


Wvnmcanthine 1 

XiyiJKjAnLJ nil i*v 1 


monophosphate 


CH3 


r\ 
U 


9 A-n-Diacetvlthvmine 1 


monophosphate 


CH3 


r\ 
U 


TVi\/miriP 1 
1 iiymxiiv 1 


monophosphate 


CH3 


r\ 
U 


r^vfrkcinft 1 


monophosphate 


CH3 


r\ 
U 


A-rM-mono-acetvncvtosine 


monophosphate 


CH3 


r\ 

yj 


A-fKT TsF-diacetvi^cvtosine 


monophosphate 


CH3 


KJ 




monophosphate 


CH3 


yJ 


^-Plimrmiracil 1 


monophosphate 


CH3 


Q 


0 A-O-Dinretvliiracil 1 


monophosphate 


CH3 


Q 




monophosphate 


CH3 


Q 


9 A-O-Diajcetvlthvmine 


monophosphate 


CH3 


c 


Tlivmine 


monophosphate 


CH3 


C 


Pvto^ne 1 

Y ivOXJLXV 1 


monophosphate 


CH3 


C 
tJ 


A-TM-mono-acetvncvtosine 1 


monophosphate 


CH3 


Q 


A^rM N-diacetv^cvtosine 1 


monophosphate 


CH3 


Q 


T Trncil 1 
KJiox^xx 1 


monophosphate 


CH3 


0 


*I T^liiArnnranil 1 

J—JT lU-wlVJUlClwix 1 




GH3 


0 


2,4-0-Diacetyluracil 


diphosphate 


CH3 


0 


Hypoxanthine 


diphosphate 


CH3 


0 


2,4-0-Diacetylthymine 
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K 


K 


Y 


1/ 

Bftse 


uipnospjiaie 


1^x13 




xiijrXiiLUw 


QlpuOspuSa& 






P\/f"oeiTi^ 


QlpilOSpilaie 








ciipiiospnaxe 


UXI3 


n 

\j 




diphosphate 


Uxl3 


n 

V-/ 


Uracil 


diphosphate 


Uri3 




D-r luorourdcii 


Qipiiospnaie 


UXI3 


c 




uipiiospjiaie 


UXI3 


c 


XiypOA dXl lilLLLC 


diphosphate 


Uxl3 


c 




diphosphate 




c 

i3 


inyixuxic 


diphosphate 


Url3 


C 


^yiosme 


triphosphate 


L<Jl3 


n 




triphosphate 


L/Jnl3 


n 




tnpnospiiaie 


^rl3 


n 




uipnospjiaie 




n 


1 jJiyxiiiiiw 


tnpJiospnaie 


\-'xl3 


n 




triphosphate 




n 


n-^iN-niono-aGciyi jcyiosuic 


triphosphate 


^ri3 






triphosphate 


i^ri3 




TT"rcir»il 


inpiiospJiate 


vxJ:i3 


n 


^ -"Rll 1 rkTTVl ITiJ 1 

J ~ J7 1 UlUl U UX dUi 1 


tnpnospJiate 


>^ri3 


c 

0 


^y't'V^'j^icivC/LyiUiaL/ii 


triphosphate 




c 

0 


xiypox aXiiiiinc 


triphosphate 


PU 


c 
0 


z,H'-v^-j-wacciyiuiyniinc 


triphosphate 


PIT 
V^X13 


Q 


i uyniinc 


tnpnospnate 




Q 


\^yLosuic 


luonopnospnaie 




n 


'5 T^iapptvliiTsiPil 
^yH'Vy J^i<LwCLyjiuicU/U 


moiiopno spnaie 


^r3 


n 


PTvn f%Y ftn til 1 11 p 
xjLyptyAai m 1 1 ixp 


monophosphate 


Ul*3 


n 


0 A—r^-T^ia/'ptvlfViviTiiTiP' 
^ j*T~\y J-Ziavc ly luiy iiiLUw 


inuilUpiXUopiJld IV 


^r3 


0 


Thvmine 


monophosphate 


CF3 


0 


Cytosine 


monophosphate 


CF3 


0 


4-(N-mono-acetyl)cytosine 
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R' 


X 


Base 


monophosphate 


CF3 


0 


4-(lSi^-diacetyI)cytosiiie 


monophosphate 


CF3 


0 


Uracil 


monophosphate 


CFj 


0 


5-Fluorouracil 


monophosphate 


CF3 


s 


2,4-0-Diacetyluracil 


monophosphate 


CF3 


s 


Hypoxanthine 


monophosphate 


CF3 


s 


2,4-0-Diacetylthyinine 


monophosphate 


CF3 


s 


Thymine 


monophosphate 


CF3 


s 


Cytosine 


monophosphate 


CF3 


s 


4-(N-mono-acetyl)cytosiiie 


monophosphate 


CF3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


CF3 


s 


Uracil 


monophosphate 


CF3 


s 


5-FluorovD:acil 


acetyl 


CF3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


CF3 


s 


4-0Sr,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-viiiyl 


s 


4-(N,N-diacetyl)cytosine 
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Alternatively, the following nucleosides of Fomaida XVIE are prepared, using ttie 
appropriate sugar and pyrimidine or purine bases. 




Base 



wherein: 





R» 


R^ 


X 


Base 


r" 




H 


CH3 


OH 


0 


2,4-O-Diacetyluracil 


H 


Me 


H 


CH3 


OH 


0 


Hypoxanfhine 


H 


Me 


H 


CH3 


OH 


0 


2,4-O-Diacetylthyniine 


H 


Me 
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R 


R 


R 


X 


Base 


R 


R 


H 


CH3 


OH 


0 


Thymine 


H 


Me 


H 


CH3 


OH 


0 


Cytosine 


TT 

H 


Me 


H 


CH3 


OH 


0 


4-(N-mono-acetyl)cytosme 


TT 

H 


Me 


H 


CH3 


OH 


0 


4-(N^-diacetyl)cytosme 


H 


Me 


H 


CH3 


OH 


0 


Uracil 


H 


Me 


H 


CH3 


OH 


0 


5-Fluorouracil 


H 


Me 


H 


CH3 


OH 


s 


2,4-0-Diacetyluracil 


H 


Me 


H 


CH3 


OH 


s 


Hypoxanthine 


H 


Me 


H 


CH3 


OH 


s 


2,4-O-Diacetylthymme 


H 


Me 


H 


CH3 


OH 


s 


Thymine 


H 


Me 


H 


CH3 


OH 


s 


Cytosine 


H 


Me 


H 


CH3 


OH 


s 


4-(N-mono-acetyl)cytosme 


H 


Me 


H 


CH3 


OH 


s 


4-(N^-diacetyl)cytosme 


TT 

H 


Tk M 

Me 


H 


CH3 


OH 


s 


Uracil 


XT 

H 


Me 


H 


CH3 


OH 


s 


5-Fluorouracil 


H 


Me 


monophosphate 


CH3 


OH 


0 


2,4-0-Diacetyluracil 


H 


Me 


monophosphate 


CH3 


OH 


0 


Hypoxanthine 


H 


Me 


monophosphate 


CH3 


OH 


0 


2,4-0-Diacetylthymuie 


H 


Me 


monophosphate 


CH3 


OH 


0 


Thymme 


H 


Me 


monophosphate 


CH3 


OH 


0 


Cytosine 


H 


Me 


monophosphate 


CH3 


OH 


0 


4-(N-mono-acetyl)cytosine 


H 


Me 


monophosphate 


CH3 


OH 


0 


4-(NjN-aiacetyl)cytosme 


H 


Me 


monophosphate 


CH3 


OH 


0 


Uracil 


H 


Me 


monophosphate 


CH3 


OH 


0 


S-Fluorouracil 


H 


Me 


monophosphate 


CH3 


OH 


s 


2,4-0-Diacetyliiracil 


TT 

H 


Me 


monophosphate 


CH3 


OH 


s 


Hypoxanthine 


TT 

H 


Me 


monophosphate 


CH3 


OH 


s 


2,4-0-Diacetylthymme 


TT 

H 


Me 


monophosphate 


CH3 


OH 


s 


Thymme 


H 


Me 


monophosphate 


CH3 


OH 


s 


Cytosine 


TT 


Me 


monophosphate 


CH3 


OH 


s 


4-(N-mono-acetyI)cytosine 


H 


Me 


monophosphate 


CHs 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Me 
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R' 


R' 


X 


Base 


R 


R 


monophosphate 


CH3 


OH 


s 


Uracil 


.1 


Me 


monophosphate 


CH3 


OH 


s 


5-Fhiorouracil 


1 


Me 


diphosphate 


CH3 


OH 


0 


2,4-0-Diacetyliiracu 


IT 


jvie 


diphosphate 


CH3 


OH 


0 


Hypoxanthine 


TT 

xl 


TV/fa 

ivie 


diphosphate 


CH3 


OH 


0 


2,4-0-Diacetylthymine 


TT 

rl 


Me 


diphosphate 


CHa 


OH 


0 


Thymine 


TT 


Me 


diphosphate 


CH3 


OH 


0 


Cytosine 


TT 

H 


Me 


diphosphate 


CH3 


OH 


0 


4-(N-mono-acetyl)cytosme 


TT 

H 


Me 


diphosphate 


CH3 


OH 


0 


4-(N,N-diacetyl)cytosine 


TT 
XI 


Me 


diphosphate 


CH3 


OH 


0 


Uracil 


TT 

H 


Me 


diphosphate 


CH3 


OH 


0 


5-FIuorouracil 


TT 

H 


Me 


diphosphate 


CH3 


OH 


s 


2,4-O-Diacetyliiracil 


TT 

H 


Me 


diphosphate 


CH3 


OH 


s 


Hypoxanthine 


TT 

H 


Me 


diphosphate 


CH3 


OH 


s 


2,4-O-Diacetylthymine 


TT 

H 


Me 


diphosphate 


CH3 


OH 


s 


Thymine 


TT 
£1 


Me 


diphosphate 


CH3 


OH 


s 


Cytosine 


TT 

rl 


Me 


triphosphate 


CH3 


OH 


0 


2,4-0-Diacetyluracil 


TT 

H 


TV Jfa. 

Me 


triphosphate 


CH3 


OH 


0 


Hypoxanthine 


TT 

H 


Me 


triphosphate 


CH3 


OH 


0 


2,4-0-Diacetylthymine 


TT 

H 


TV >r«. 

Me 


triphosphate 


CH3 


OH 


0 


Thymine 


TT 

H 


Me 


triphosphate 


CH3 


OH 


0 


Cytosine 


TT 

Jtl 


TV /To 

Me 


triphosphate 


CH3 


OH 


0 


4-(N-mono-acetyl)cytosine 


TT 

Jbl 


Me 


triphosphate 


CH3 


OH 


0 


4-(N,N-diacetyl)cytosme 


TT 


Me 


triphosphate 


CH3 


OH 


0 


Uracil 


TT 

H 


Me 


triphosphate 


CH3 


OH 


0 


5-Fluorouracil 


TT 

H 


Me 


triphosphate 


CH3 


OH 


s 


2,4-0-Diacetyliiracil 


TT 

H 


Me 


triphosphate 


CH3 


OH 


s 


Hypoxanthine 


TT 
il 


Me 


triphosphate 


CH3 


OH 


s 


2,4-0-Diacetylthymine 


TT 

rl 


Me 


tnphospnate 


LJtl3 




c 


X Li YliJU 1 Jv 


H 


Me 


triphosphate 


CH3 


OH 


s 


Cytosine 


H 


Me 


monophosphate 


CF3 


OH 


0 


2,4-0-Diacetyluracil 


H 


Me 



185 



wo 01/90121 PCT/USOl/16671 





R" 


R' 


X 


Base 




W 




monophosphate 


CF3 


OH 


0 


Hypoxanthine 


H 


Me 


monophosphate 


CF3 


OH 


0 


2,4-0-Diacetylthymme 


H 


Me 


monophosphate 


CF3 


OH 


0 


Thymine 


H 


Me 


monophosphate 


CFb 


OH 


0 


Cytosine 


H 


Me 


monophosphate 


CF3 


OH 


0 


4-(N-mono-acetyl)cytosine 


H 


Me 


monophosphate 


CF3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Me 


monophosphate 


CF3 


OH 


0 


Uracil 


H 


Me 


monophosphate 


CF3 


OH 


0 


S-Fluorouracil 


H 


Me 


monophosphate 


CF3 


OH 


s 


2,4-0-Diacetyluracil 


H 


Me 


monophosphate 


CF3 


OH 


s 


Hypoxanthine 


H 


Me 


monophosphate 


CF3 


OH 


s 


2,4-0-Diacetylthymine 


H 


Me 


monophosphate 


CF3 


OH 


s 


Thymine 


H 


Me 


monophosphate 


CF3 


OH 


s 


Cytosine 


H 


Me 


monophosphate 


CF3 


OH 


s 


4-(N-mono-acetyl)cytosine 


H 


Me 


monophosphate 


CF3 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Me 


monophosphate 


CF3 


OH 


s 


Uracil 


H 


Me 


monopho^hate 


CF3 


OH 


s 


C T71 • 1 

5-Fluorouracil 


TT 

H 


TV >r« 

Me 


acetyl 


CH3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH3 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 



Vn, Antti-Hepatitis C Activity 

Compounds can exhibit anti-hepatitis C activity by inhibiting HCV polymerase, by 
inhibiting otha: enzymes needed in the replication cycle, or by other pathways, A number 
5 of assays have been published to assess these activities. A general method diat assesses the 
gross increase of HCV virus in culture is disclosed in U.S. Patent No. 5,738,985 to Miles et 
al In vitro assays have been reported in Ferrari et al, Jnl of Vir., 73:1649-1654, 1999; 
Ishii et al, Hepatology, 29:1227-1235,1999; Lohmann et al, Jnl of Bio, Chem., 274:10807- 
10815, 1999; and Yamashita a/, Jnl of Bio. C/zem., 273:15479-15486, 1998. 

10 WO 97/12033, filed on September 27, 1996, by Emory University, listing C. 

Hagedom and A. Reinoldus as inventors, and which claims priority to U.S.S.N. 60/004,383, 
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^edTs^temb^ 1995. describes an HCV polymerase assay that can be used to evaluate 
the activity of the compounds described herein. Another HCV pol).nerase assay has be^ 
reported by Bailholomeusz, ei al. Hepatitis C virus (HCV) RNA polymerase assay usmg 
clonedHCV non-structural proteins; Antiviral Therapy 1996:l(Supp 4) 18-24. 

Screens that measure reductions in kmase activity from HCV drugs are disclosed in 
U S. Patent No. 6,030,785. to Katze et al, U.S. Patent No. 6.010,848 to Delvecchio et al. 
and U S Patent No. 5,759,795 to Jubin et al Screens that measure the protease inhibitmg 
activity of proposed HCV drugs are disclosed in U.S. Patent No. 5,861.267 to Su et al. U.S. 
Patent No. 5.739,002 to De Francesco et al, and U.S. Patent No. 5.597.691 to Houghton et 
al 




To detemiine the ceUular metaboUsm of the compounds, HepG2 ceUs were obtained 
from tiie American Type Culture Collection (Rockville, MD), and were grown in 225 cm^ 
tissue culture flasks in minimal essential medium supplemented with non-essential ammo 
acids, 1% penicillin-streptomycin. The medium was renewed every three days, and the 
cells were subcultured once a week. After detachment of the adherent monolayer with a 10 
xxnnute «cposure to 30 mL of trypsin-EDTA and three consecutive washes with medium, 
confluent Hq,G2 cells were seeded at a density of 2.5 x 10^ cells per well in a 6-well plate 
and exposed to 10 iM of [^H] labeled active compound (500 dpm/pmol) for the specified 
time periods. The cells were maintained at 37°C under a 5% CO^ atmosphere. At the 
selected time points. Ihe cells were washed three times with ice-cold phosphate-buffered 
saline (PBS). Intracellular active compound and its respective metaboUtes were extracted 
by incub^g the ceU peUet overnight at -20°C with 60o/. methanol foUowed by extraction 
with an additional 20 liL of cold methanol for one hour in an ice batL The extracts were 
then combined, dried under gentle flitted air flow and stored at -20''C until HPLC analysis. 
The preliminary results of the HPLC analysis are tabulated in Table 1. 
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Time (h) 


P-D-2'-CH3- 
riboA-TP 


[pmol/mi 

p-D-2'-CH3- 
riboU-TP 


lion cells] 

p-D-2'-CH3- 
riboC-TP 


(5-D-2'-CH3- 
liboG-TP 


2 


1 33.1 


0.40 


2.24 


ND 


4 


67.7 


1.21 


3.99 


ND 


8 


147 


1.57 


9.76 


2.85 


24 


427 


6.39 


34.9 


0.91 


30 


456 


7.18 


36.2 


3.22 


48 


288 


9.42 . 


56.4 


6.26 



Example S: Bioavailability Assay m Cvnomolgus Monkeys 

Within 1 week prior to tiie study imtiation, the cynomolgus monkey was surgically 
implanted with a chronic venous catheter and subcutaneous venous access port (VAP) to 
facilitate blood collection and underwent a physical examination including hematology and 
serum chraiistry evaluations and the body weight was recorded. Each monkey (six total), 
received ^proximately 250 uCi of activity with each dose of active compound, namely 
P-D-2*-CH3-riboG at a dose level of 10 mg/kg at a dose concentration of 5 mg/'mL, either 
via an intravenous bolus (3 monkeys, IV), or via oral gavage (3 monkeys, PO). Each dosing 
syringe was weighed before dosing to gravimetrically determine the quantity of formulation 
administered. Urine samples were collected via pan catch at the designated intervals 
(approximately 18-0 hours pre-dose, 0-4, 4-8 and 8rl2 hours post-dosage) and processed. 
Blood samples were collected as well (pre-dose, 0.25, 0.5, 1, 2, 3, 6, 8, 12 and 24 hours 
post-dosage) via the chronic venous catheter and VAP or from a peripheral vessel if the 
chronic venous catheter procedure should not be possible. The blood and urine samples 
were analyzed for the maximum concentration (Cmax)j time when the maximum 
concentration was achieved (Tmax)> area under the curve (AUG), half life of the dosage 
concentration (TvO, clearance (CL), steady state volume and distribution (Vss) and 
bioavailability (F), which are tabulated in Tables 2 and 3, and graphically illustrated in 
Figures 2 and 3, respectively. 
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2: Oral Bioavailability in Monkeys 





Dose 
(mg) 


AUC 
(ng/mL X h) 


Norm AUC 
Tne/inL x h/me'J 


Mean Nonn AUC 


F(%) 


IV Monkey 1 


46.44 


13614 


293.2 






IV Monkey 2 


24.53 


6581 


268.3 






IV Monkey 3 


20.72 


6079 


293.4 


284.9 




PO Monkey 1 


29.04 


758 


26.1 






PO Monkey 2 


30.93 


898 


29.0 






PO Monkey 3 


30.04 


1842 


61.3 


38.8 


13.6 



Table 3: Experimental Pharmacokinetics of p-D-2'-CH3-riboG in Cynomolgus 

Monkeys 





IV 


PO 


Dose/Route (mg/kg) 


10 


10 


Qnax (ng/mL) 


6945.6 ± 1886.0 


217.7 ±132.1 


Tmax(hr) 


0.25 ± 0.00 


2.00 ±1.00 


AUCCng/mLxhr) 


8758.0 ±4212.9 


1166.0 ±589.6 


T^(hr) 


7.9 ±5.4 


10.3 ±4.1 


CL(L/hr/kg) 


1.28 ±0.48 




Vss(L/kg) 


2.09 ±0.54 




F(%) 


13.8 



Example 6: Bone Marrow Toridtv Assay 

Human bone marrow cells were collected fiom normal healfhy volunteers and flie 
mononuclear population was separated by FicoU-Hypaque gradient centrifugation as 
described previously by Sommadossi J-P, Carlisle R. 'Toxicity of 3'-azido-3'- 
deoxythymidine and 9-(l,3-dihydroxy-2-propoxymethyl)guanine for normal human 
hematopoietic progenitor cells in vitro" Antimicrobial Agents and Chanolher^y 1987; 
31:452-454; and Sommadossi J-P. Schinazi RF. Chu CK, Xie M-Y. "Comparison of 
cytotoxicity of the (-)- and (+)-enantiomer of 2',3'.dideoxy-3'-tbiacytidine in normal human 
bone marrow progenitor cells" Biochemical Pharmacology 1992; 44:1921-1925. The 
culture assays for CFU-GM and BFU-E were performed using a bilayer soft agar or 
melhylcellulose method. Drugs were diluted in tissue culture medium and filtered. After 
14 to 18 days at 37°C in a humidified atmosphere of 5% CO2 in air, colonies of greater than 
50 cells were counted using an inverted microscope. The results in Table 4 are presented as 
the percent inhibition of colony formation in the presence of drug compared to solvent 
control cultures. 
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Table 4: Human Bone Marrow Toxicity CFU-GM and BFU-E Clonogenic Assays 





1 ICso in 




Treatment 


1 CFU-GM 




BFU-E 


ribavirin 




~1 


3-D-2'-CH3-riboA 


>100 


>100 


B-D-2'-CH3-riboU 


>100 


> 100 


3-D-2'-CH3-riboC 


>10 


>10 


p-D-2'-CH3-riboG 


>10 


>100 



Example 7: Mitochondria Toxicity Assay 

HepG2 cells were cultured in 12-well plates as described above and e3q)osed to 
5 various concentrations of drugs as taught by Pan-Zhou X-R, Cui L, *Zhou X-J, Sommadossi 
J-P, Darley-Usmer VM. "Differential effects of antiretroviral nucleoside analogs on 
mitochondrial function in HepG2 cells" Antimicrob Agents Chemother 2000; 44:496-503. 
Lactic acid levels in the culture medium after 4 day drug exposure was measured using a 
Boehringer lactic acid assay kit. Lactic acid levels were normalized by cell number as 
10 measured by hemocytometer count. The preliminary results from this assay are tabulated in 
Table 5. 



Table 5: Mitochondrial Toxicity Study (L-lactic acid assay) 





Cone. (mM) 


I lactate (mg/10^ cell) j 


% of Control 


Control 




2.18 




FIAU 


10 


3.73 


170.4 


0-D-2*-CH3-riboC 


1 


2.52 


115.3 




10 


2.36 


107.9 




50 


2.26 


103.4 




100 j 


2.21 


101.2 




15 



FIAU 



P-D-2'-CH3-riboC 
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This invention has been described with reference to its preferred embodiments. 
Variations and modifications of liie invention, will be obvious to those skiUed in the art 
from the foregoing detailed description of the invention. 
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1. A compound of Formula I: 




(1) 

or a pharmaceutically acceptable salt thereof, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodmg); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R\ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, 0R\ NR'^R^ or SR"^; 
X* and are indeprndently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R^ NR^^ or SR^ and 

R* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

2. A compound of Formula H: 




wo 01/90121 

or a phannaceuticaUy acceptable salt thereof, wherein: PCT/USOl/16671 
R', R' and R^ are independently H; phosphate (including monophosphate, diphosphate, 
tnphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alk^' 
(including lower alkyl); sulfonate ester including alkyl or aiylaJkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administ^ in vivo is 
capable of providing a compound wherem R', and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NRV or SR*; 
X' and are independently selected from the group consisting of H. strai^t chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoio, 
iodo. 0R^ NR'^^ or SR"; and 

R'* and are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

3. A conqjound of Formula ni: 




or a phannaceuticaUy acceptable salt thereof, wherein: 

R\ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodnig); acyl Cmcluding lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl induding 
methanesulfonyl and benzyl, wherein the phenyl groaq, is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Kpid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
olher phannaceuticaUy accq)table leaving group which when administered in vivo is 
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capable of providing a compound wherein R , R and R are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R\ NR^^ or SR^; 

and are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NRW or SR^ and 

R'^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

4. A compound of Formula IV: 



or a phannaceutically acceptable salt thereof, wherein: 

R\ R^ and R^ are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a caibohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R'. R' and R' are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR*, NR^R^ or SR*; 
X^ is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"^, NR'^NR^ or SR"*; 
and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(TV) 
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5. A compound of FomwlaV: 




other phannaceutcaUy acc^table leavu^ i^epe^deatly H or 

capable of providing a compound wherem R , R and R 

phosphate; and 4 
V.hvdro..hrorno.chloro.fluoroiodoO^^^^^ 

xMsselectedfromthegroupconsxstingofH.straightchained^ nT.^* NR^^ or SR^ 
CO.al^I.CO-aryl.CO-33.oxyal^l,cMoro,b^^^^ 

:L R^ are independently hydrogen, acyl (including lower acyl), or a«cyl (including 
butnot limited to methyl, ethyl, propyl and cyclopropyl). 



6. A compound of Formula VI: 
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or a phannaceutically acceptable salt thereof wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherem flie phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR'^R^ or SR"^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR'^NR^ or SR"*; 
and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

7. A compound selected from Formulas Vn, VEI and K: 



or a phannaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R\ R"^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leavmg group which when administered in vivo is 




Itase 



(vn) 



(vm) 



(IX) 
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capable of providing a compouad wherein R^, and R^ are independentiy H or 

phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2"Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -©(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -NGower alkyl)2, -N(acyl)2; and 
X is O, S, SO2, or CH2. 



8. A compound of Fonnulas X, XI and Xn: 




(X) (XI) (Xn) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^R^andR^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phmyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^, R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -OGower acyl), -O(alkyl), - 
OGower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NHG^wer alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ is hydrogen, OR^, hydroxy, alkyl (inchxding lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -0(alkeayl), chlorine, bromine, iodine, NO2, NH2, - 
NHOower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
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9. A compound selected from Fonnulas XIII, XIV and XV: 



R*0 




Base 



Base 



Base 



OR* 



(XV) 



OR* OR' 

(xm) (XIV) 

or apharmaceutically acceptable salt thereoi^ wherein: 
Base is a purine or p3nimidine base as defined herein; 

and R^ are independratly H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (inducing lower acyl); alkyl 
(including lower alkyl); sulfonate ester includmg alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wharein R^ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis 0, S, S02orCH2. 



10. A compound of Formula XVI: 



R*0 



(XVI) 

or a phannaceutically acceptable salt tiiereof, wherein: 
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Base is a purine or pyrimidine base as defined herein; 
R' and r2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyi 
(including lower alkyI); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceuticaUy acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein and R^ are independently H or phosphate; 
R* is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano. alkenyl, alkynyl, 
Br-vmyl, -C(O)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -0(alkyl), - 
0(Iower alkyl). -0(alkenyl). chloro, bromo, fluoro, iodo, NO2, NH2, -NHOower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R'' are independently hydrogen, 0R^ hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -0(acyl), 
-OGower acyl), -0(alkyl), -OGower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -NOower alkyl)2, -N(acyl)2; 
R" and R'"* are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; . 

alternatively, R' and R', R' and R'°, and R', or R« and R*" can come together to forai 
a bond; and 

XisO,S,S02orCH2. 



11. A compound of Formula XVII: 




Base 



(xvn) 

or a pharmaceuticaUy accq)table salt fliereo^ wherein: 
Base is a purine or pyrimidine base as defined herem; 

R' and R^ are independenfly H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodnxg); acyl (including lower acyl); alkyl 
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(includiag lower alkyl); sulfonate est©: including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein and are independently H or phosphate; 
R^ is hydrogen, hydroxy, aUcyl (including lower alkyl), azido, cyano, aDcenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
OGower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chloriae, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyi), -N(lower alkyl)2, -N(acyl)2; 
R^^ is H, alkyl (includiag lower alkyl), chlorine, bromine, or iodiae; 
alternatively, R'^ and R^, or R^ and R^^ can come together to form a bond; and 
XisO, S, S02orCH2. 

12, A compound of Formula XVIII: 



(xvm) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R' and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phospholipid; an ammo acid; a carbohydrate; a peptide; a cholesterol; or 



Base 
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other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein and are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), ^(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -lSIH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, Oalkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweraIkyl)aniino; 

R^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R^ and R^, or R^ and R^ can come together to form a bond; and 
Xis 0, S, S02orCH2. 

13. A compound of the stracture: 



O 



I I ^^3 
OH OH 

or apharmaceutically acceptable salt thereof. 




14. A compound of the structure: 




NH2 



OH OH 

or a pharmaceutically accq)table salt thereof 



15. A compound of the structure: 



O 



I ICH3 
OH OH 

or a pharmaceutically accq)table salt thereof. 




I 
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N 



HO, 



1 1^3 

OH OH 

or a phannaceutically acceptable salt thereof. 
17. A compound of the structure: 




jCHj 
OH OH 

or a phannaceutically acceptable salt thereof. 



18. A compound of the structure: 



u 

c 

HO^ 

OH OH 

or a phannaceutically acceptable salt thereof. 



19. A compound of the structure: 



HO. 




ax 



OH OH 

or a pharmaceutically acceptable salt thereof. 
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20. A compound of the structure: 
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NH7 




OH OH 

or a phaxmaceutically acceptable salt thereof. 



21. A conqjound of the structure: 



HO 



OH OH 

or a phannaceutically acceptable salt thereof. 




22. A compound of the structure: 



N 



HO. 




N ^O 



OH OH 

or a phannaceutically acceptable salt thereof. 



23. A compound of the stracture: 




OH OH 

or a phannaceutically acceptable salt thereof. 



203 



wo 01/90121 

24. A compound of the structure: 
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O 




OH OH 



or a phannaceutically acceptable salt tiiereof. 

25. The compound as described in any of the preceding claims 1-24, wherein the said 
compound is in the form of a dosage unit 

26. The compound as described in claim 187, wherein the dosage unit contains 10 to 1500 
mg of said compound. 

27. The compoimd as described in claim 187 or 188, wherein said dosage unit is a tablet or 
capsule. 

28. A pharaiaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Fonnula I: 



or a phannaceutically acceptable salt thereof, together with a phannaceutically 
acceptable earner or diluent, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphoq)Iiate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phrayl groiq) is optionally substituted with one or more 



Y 




(I) 
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''''Smcnts as described in the definition of aryl givea herein; a lipid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable 
ofproviding acompoundwhereinR\R^ andR^ are independently Hot phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NRV or SR*; 
X' and X' are independently selected firom the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl. CO-aryU CO-alkoxyalkyl, chloro. bromo. fluoro. 

iodo. 0R^ NR'to^ or SR"; and 

and R^ are indq.endently hydrogen, acyl (including lower acyl). or alkyl (including 

but not hmited to methyl, ethyU propyl and cyclopropyl). 

29. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula H: 



R'O. 




(ID 

or a pharmaceutically acceptable salt thereof, together with a phannaceuticaUy 
acceptable carria: or diluent, wherein: 

R'. and are independently H; phosphate (including monophosphate, diphosphate, 
trii^hosphate. or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionaUy substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid. 
including a phosphoUpid; an amino acid; a caAohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R'. R^ and R' aie independently H or 
phosphate; and 

Y is hydrogen, bromo. chloro. fluoro. iodo. OR*. NR^' or SR ; 
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and X are independently selected from the group consisting of straight chained, 
branched or cyclic alkyl, CO-alkyI, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R^ NR^^ or SR^^; and 

R* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

30. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an efifective amount of a compound of Formula HI: 

Y 



or a phannaceutically acceptable salt thereof together with a phaimaceutically 
acceptable carrier or diluent, wherein: 

R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR^R^ or SR^ 
X^ and X^ are independently selected from the groiq) consisting of straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R^ NR^^ or SR^ and 

R^ and R^ are independentiy hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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31. A phannaceutical composition for the treatment or prophylaxis of a H^titis'c ^ in 
a host, comprising an effective amount of a compound of Formula IV: 




(IV) 

or a pharmaceuticaUy acceptable salt thereof, together with a phatmaceuticaUy 
acceptable carrier or diluent, wherein: 

R', and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionaUy substituted with one or more 
substituents as described in the definition of 313^ given herein; a lipid, inchiding a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein , R^ and R' are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR'^^ or SR*; 
X' is selected &om the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aiyl, CO-alkoxyalky!, chloro, bromo, fluoro, iodo, OR*, NR'^* ^^4. 
and 

R* and R^ are independently hydrogen, acjd (including lower acyl), or alkyl (inchiding 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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32. A phannaceutical composition for the treatment or prophjiaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compoimd of Formula V: 



or a pharmaceutically acceptable salt thereof, together witii a phannaceutically 
acceptable carrier or diluent, wherein: 

and R^ are independentiy H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vzvo is 
capable of providing a compound wherein R^ R^ and R^ are independentiy H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR'^R^ or SR"^; 

X* is selected fix)m the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR'^NR^ or SR"*; 

and 

R'* and R^ are independently hydrogen, acjd (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(V) 
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33. A pharmaceutical composilion for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a confound of Formula VI: 




OR* or' 
(VI) 

or a phaimaceuticany acceptable salt thereof, together with a pharmaceutically 
acceptable camex or diluent, wherein: 

K\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester inchiding alkyl or arylalkyl sulfonyl inchiding 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR^R^ or SR^; 

is selected from the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO:aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR'*, NR^NR^ or SR"; 
and 

R* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to me&yi, ethyl, propyl and cyclopropyl). 

34. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formulas VII, Vm or IX: 




llase 



R'O. 



OR' OR' 

(VII) 




Base 



(vm) 
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or a pharmaceutically acceptable salt thereof, togetho* with a phamiaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\ and are independmtly H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); aDcyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described m the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, 
-NH(lower alkyl), -NH(acyl), -NGower alkyl)2, -N(acyl)2; and 
XisO,S,S02orCH2. 



35. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula X, XI or XII: 




(X) (XI) (xn) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other phannaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wh^in R\ and are independently H or 

phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C{0)Oaower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), "O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R*' is hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, cyano, alkrayl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), ^0(lower acyl), 
-0(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, NH25 - 
• NHGower alkyl), -]SIH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
XisO,S,S02orCH2. 



36. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula Xm, XIV or XV: 



R'o 




Base 



R'O 




Base 



Base 



(xm) 



(XIV) 



(XV) 



or a phannaceutically acceptable salt thereof together with a phannaceutically 

acceptable carrier or diluent, wh^ein: 

Base is a purine or pyrimidine base as defined herein; 

R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl groiq) is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; 
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is hydirogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), .0(lower acyl), -O(alkyl), - 
0(Iower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(1owct alkyl), - 
NH(acyl), -N(Iower alkyl)2, -N(acyl)2; and 
Xis O, S, S02orCH2. 

37. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Fonnula XVI: 



or a phannaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester mcluding alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when adnGdnistered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(allcyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R"^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)OGower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -NQower alkyl)2 or -N(acyl)2; 



Base 




(XVI) 
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and R^^ are independently H, alkyl (including lower aDcyl), chlorine, bromine or 

iodine; 

alternatively, R^ and R^ R^ and R^^ R^ and R^ or R^ and R^° can come together to foim 
a bond; and 
XisO,S, SO2 orCH2. 

38. A phamiaceutical composition for the treatment or prophylaxis of a Hepatitis C virus m 
a host, comprising an effective amount of a compound of Formula XVII: 




(xvn) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vmyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -NOower alkyl)2, -N(acyl)2; 

R"^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyaao, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -0(alkyl), -O(lower alkyl), -0(a]kenyl), chlorine, bromine, iodine, NO2, 
NH2, -]SIH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 
R^^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 



213 



wo 01/90121 PCT/USOl/16671 
alternatively, and R^ or and R^° can come together to form a bond; and 

Xis O, S, S02orCH2. 



39. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVDI: 




R^ 

(XVm) 

or a phannaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -0(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
lsIH(acyl), -N(lower a]kyl)2, -N(acyl)2; 

R'' and R^ are independently hydrogen, OR^; alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, 0-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)anmio; 

R^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R^ and R^ or R^ and R^ can come together to form a bond; and 
Xis O, S, S02orCH2. 
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40. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compoimd of structure: 

O 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or dihient. 

41. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an eflEective amount of a compound of structure: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carri^ or diluent 

42. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of stracture: 

O 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent 




OH OH 




OH OH 




OH OH 
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43. A pharmaceutical composition for the treatm^t or prophylaxis of a Hqiatitis C virus ia 

a host, comprising an effective amount of a coi]:q)ound of structure: 

N 



I ICH3 



OH OH 

or a phaxmaceutically acceptable salt thereof, together wifli a phaimaceutically 
acceptable carrier or diluent 



44. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

^N-^O 

1 ICH3 

OH OH 

or a phaimaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 



45. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 

^N-^O 




CH3 
OH OH 



or a pharmaceutically acceptable salt thereof, together with a phaimaceuticaUy 
acceptable carrier or diluent. 
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46. A phaimaceutical compositio!i for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an eflfective amount of a compound of structure: 



NH 
"MHz 



HjCi 

w 

OH OH 

or a phannaceutically acceptable salt thereof, together with a phaimaceutically 
acceptable carrier or diluent. 



47. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

NH2 




OH OH 

or a phannaceutically acceptable salt thereof together with a phaimaceutically 
acceptable carrier or diluent. 



48. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an eflfective amount of a compound of structure: 

O 



HO^ H3C 



OH OH 

or a phannaceutically acceptable salt thereof together witii a phannaceutically 
acceptable carrier or diluent. 
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49. A phannaceutical composition for ttie treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a con[5)ound of structure: 




NH2 



OH OH 

or a pharmaceutically acceptable salt thereof together wift a pharmaceutically 
acceptable carrier or diluent, 

50. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amomt of a compound of structure: 

O 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

51. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a phaimaceutically 
acceptable carrier or diluent 



HO, 




HO, 
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"^2. A ^aceutical coinposition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Fonnula L 




I 



(D 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherdn the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a Upid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein rS R' andR^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ IsIR'^^ or SR ; 
X* and X' are independently selected ftom the group consisting of H, straight chained, 
branched or cycUc alkyi, CO-alkyU CO-aryl, CO-alkoxyalkyl. chloro, bromo. fluoro. 
iodo, 0R^ NR*NR' or SR*; and 

R'' and are independ«itly hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethji, propyl and cyclopropyl). 
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53. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C vims in 
a host, comprising an effective amount of a compound of Formula II: 

Y 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized pho^hate prodrug); acyl (including lower acyl); alkyl 
(mcluding lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
metihanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a pq)tide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"^; 

and are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NR^NR^ or SR^ and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not Umited to methyl, ethyl, propyl and cyclopropyl). 




(H) 
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54. A phamaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, con^rising an effective amomt of a compound of Formula IH: 



r'o. 




or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

r\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionaUy substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
olher pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein and R' are independently H or 

phosphate; and 

Y is hydrogen, bromo, daloro, fluoro, iodo, OR*, NK^R^ or SR ; 
X' and are independently selected fiom the group consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl. CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R^ NR"^^ or SR*; and 

R* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethjd, propyl and cyclopropyl). 
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55. A pharmaceutical composition for flie treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula IV: 

Y 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R\ and R'' are independently H, phosphate (including mono-, di- or triphosphate and 
a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an anodno acid; a carbohydrate; a peptide; a cholesterol; or other 
phaimaceutically acceptable leaving group which when adnodnistered in vivo is capable 
of providing a compound wherein R^ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, 0R\ NR'^R^ or SR^ 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryU CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 0R\ NR'^NR^ or SR"^; 
and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(IV) 
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56. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula V: 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sxilfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the dejBnition of aryl given herein; a Upid, 
including a phosphohpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R"^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NR^R^ or SR"*; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR'^NR^ or SR^; 
and 

R"* and R^ are independently hydrogen, acyl (iacluding lower acyl), or alkyl (includmg 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(V) 
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57. A phaimaceutical composition for the treatmait or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula VI: 

y 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodmg); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
oth©r pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R*, R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR'^R^ or SR"*; 

is selected from the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"*, NR"^^ or SR"^; 
and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

58. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula VII, VIQ or DC: 




(VI) 




] tase 



cvn) 



(vm) 



OX) 
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or a phannaceuticaUy acceptable salt thereof, in combinatioii with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\ r2 and are independently H; phosphate (including monophospbate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phosphoHpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceuticaUy acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein K\ and R^ are independently H or 
phosphate; 

is hydrogen, hydroxy, alkyl (including lower aUfyl), azido, cyano, alkenyl, aUcynyl, 
Br-vinyl 2-Br-ethyl, -C(0)0(aUcyi), -C(0)OGower aUcyl), -O(acyl), -0(lower acyl), 
-0(an£yl), -OGower aBcyl), -O(aUcenyl), CF3. chloro, bromo, fluoro, iodo, NO2, ISIH2, - 
NHCower aUcyl), -lS[H(acyl), -N(lower ancyl)2, -N(acyl)2; and 
XisO,S, S02,orCH2. 

59. A pharmaceutical composition fiir the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula X, XI or XH: 




Base 



OR^ or' 




r'o 




Base 



OR^ R^ 



(X) (XD (xn) 

or a pharmaceuticaUy acceptable salt thereof in combination with one or more other 

antiviraUy effective agents, wherem: 

Base is a purine or pyrimidine base as defined herein; 

R*, R^ and R^ are independaitly H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl Cmcluding lower acyl); aUcyl 
(including lower aUcyl); sulfonate ester including aUcyl or arylaUcyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more ^bstituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

cq)able of providing a compound wherein R\ and are independently H or 

phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), •C(0)0(lower alkyl), -O(acyl), -O(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NHGower alkyl), - 
NH(acyl), -N(lower alkyOz, -N(acyl)2; 

R^ is hydrogen, OR^, hydroxy, alkyl (mcluding lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C{0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, S02,orCH2. 



60. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
ahost, comprising an effective amount of a compound of Formula XDI, XIV or XV: 



R'o 




Base 



R*0 




Base 



^'^v. Base 



OR* OR^ 

(xm) (XIV) (XV) 

or a pharmaceutically acceptable salt thereof in combination with one or more other 

antivirally effective agents, wherein: 

Base is a pxirine or pyrimidine base as defined herein; 

R\ R^ and R'^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described m the definition of aryl given herein; a Upid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
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capable of providing a compound wherein R*, and R' are indq)endently H or 

phosphate; 

is hydrogen, hydroxy, alkyl (inchxding lower alkyl), azido, cyano, aDcmyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -0(lower acyl), -CXalkyl), - 
OOower alkyl), -0(a]kenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NHGower alkyl), - 
NH(acyl), -N(lower a]kyl)2, -N(acyl)2; and 
XisO.S.SOzorCHa. 

61. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVI: 




(XVI) 

or a phaimaceutically acceptable salt thereof in combination with one or more ottier 

antivirally effective agaits, wherein: 

Base is a purine or pyiinddine base as defined herein; 

B} and R^ are independently H; phosphate (including monophoq)hate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkj^); sulfonate ester including alkyl or arylalkyl sulfonyl including 
melhanesulfonyl and bmzyl, wherein the phenyl groiq) is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administMed in vivo is 
ciq)able of providing a compound wherein R' and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower acyl), -0(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NHGower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

r' and R' are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl. Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), 
-O(lower acyl), -0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
1SIH2, -NHOower alkyl), -lSlH(acyl), -N(lower alkyl)2, -N(acyl)2; 
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and R^*^ are independently H, alkyl (including lower alkyl), chlorine, bromine, or 

iodine; 

alternatively, R^ and R^, R^ and R^^ R^ and R^ or R^ and R^^ can come together to form 
a bond; and 

Xis O, S, S02,orCH2. 



62. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVII: 




Base 



(xvn) 

or a phannaceutically acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R* and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl ^C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
OGower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R' and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -NGower alkyl)2, -N(acyl)2; 
R^^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 



228 



wo 01/90121 



PCTAJSOl/16671 



alternatively, and R^, or R'^ and R^^ can come together to form a bond; and 
XisO,S,SO2 0rCH2. 

63. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 



or a pharmaceutically acceptable salt thereof; in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; . 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower aBcyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

r'^ and R^ are independently hydrogen, 0R^ alkyl (includmg lower alkyl), alkenyl, 
alkynyl, Br-vinyl, 0-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R*^ and R^ or R^ and R^ can come together to form a bond; and . 
XisO,S,SO2 0rCH2. 



a host, comprising an effective amount of a compound of Formula XVDI: 




(xvni) 
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64. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C vims in 
a host, comprising an effective amomt of a compoimd of structure: 

o 



OH OH 

or a phannaceutically accqitable salt thereof, in combination with one or more other 
antivirally effective agents. 

65. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C vims in 
a host, comprising an effective amount of a compound of structure: 



or a phannaceutically acceptable salt thereoj^ in combination with one or more other 
antivirally effective agents. 

66. A phamiaceutical composition for the treatment or prophylaxis of a Hepatitis C vims in 
a host, comprising an effective amount of a compound of stracture: 

. O 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 





OH OH 




OH OH 
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67. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effectiye amount of a compoimd of structure: 



N 




J CH3 
OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 

68. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 




HO, 



N 



NH 



CT3 

OH OH 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



69. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 




CH3 
OH OH 



or a pharmaceutically acceptable salt thereof in combination with one or more other 
antivirally effective agents. 
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70. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C vims in 

a host, comprising an effective amount of a compound of structure: 

o 



HO, 



OH OH 

or a phannaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agotits. 




71. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 




OH OH 

or a phannaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



72. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 




OH OH 

or a phannaceutically acceptable salt thereof^ in combkiation with one or more other 
antivirally effective agents. 
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73. A pnannaceubcal composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 

NH2 



N 




OH OH 

or a phannaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



74. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

Q 





N ^O 



OH OH 

or a pharmaceuticaUy acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



75. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus i 
a host, comprising an effective amount of a compound of structure: 




OH OH 

or a phannaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 

76. The pharmaceutical composition as described in any of the preceding claims 28-75, 
wherein the said compound is in the form of a dosage unit. 
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77. The pharmaceutical composition as described in claim 76, wherein the dosage unit 
contains 10 to 1500 mg of said compound. 

78. The pharmaceutical composition as described in claim 75 or 76, wherein said dosage 
unit is a tablet or c^sule. 

79. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula I: 

Y 



or a pharmaceutically acceptable salt thereof, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate est^ including alkyl or arylalkyl sulfonyl including mefhanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substitumts as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R\ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR*, NR'^R^ or SR^ 

and are independently selected from the groiq) consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R\ NR^^ or SR"*; and 

R"* and are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(T) 
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80. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

compiising administering an anti-viraUy effective amount of a compound of Formula H: 




(H) 

or apharmaceutically acceptable salt thereof, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R' are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR'*, NR'^^ or SR'*; 

and are independently selected firom the gro\?) consisting of H, straight chained, 
branched or cycUc alkyl, CO-alkyl, CO-aryl. CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR"*, m'^^ ^jj. gj^4. 

R" and R^ are independently hydrogen, acyl (including lower acyl), or alkjd (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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81. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

m: 



Y 




or a pharmaceutically acceptable salt thereof, wherein: 

R', R^ md R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R"^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR'^R^ or SR'*; 

and are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloxo, bromo, fluoro, 
iodo, 0R^ NR"^^ or SR*; and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not Umited to methyl, ethyl, propyl and cyclopropyl). 
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82, A method for flie treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 
IV: 



Y 




(IV) 

or a phannaceutically acceptable salt thereof, wherein: 

RSR^andR^ are independently H, pho^hate (including mono-, di- or triphosphate and 
a stabilized phosphate prodmg); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a Upid, including a 
phosphoUpid; an anaino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compoimd wherein R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR^R^ or SR^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR^^ or SR'^; 
and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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83. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula V: 



or a phannaceutically acceptable salt thereof, wherein: 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphohpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaviug group which when administered in vivo is 
capable of providing a compound wherein R^ R"^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR'^R^ or SR"^; 

is selected from the groiq) consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkjd, CO-aryU CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ Wi^VlR^ or SR^; 
and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethjd, propyl and cyclopropyl). 



Y 




(V) 



238 



wo 01/90121 PCTAJSOl/16671 

84. A mettiod for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a conopoimd of Formula 
VI: 



Y 




(VD 

or a pharmaceutically acceptable salt thereof, wherein: 

R\ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholestCTol; or 
other pharaiaceutically accq)table leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR'^R^ or SR"*; 

is selected firom the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyI, chloro, bromo, fluoro, iodo, OR^, NR'^^ or SR^; 
and 

R* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

85. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
Vn, VIE or IX: 
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]t8se 



R*0. 



0R= 




R*0, 




(K) 



(vn) (vm) 

or a phannaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
includiag a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
oth^ phannaceutically acceptable leaving group which when administered in ^nvo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), ^C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, N02> NH2, - 
]S[H(lower alkyl), -]S!H(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, S02,orCH2. 



86. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula X, 
XIorXH: 

»Jn Base R»o 



R'O 






Base 



OR* OR^ OR^ R' 

(X) QQ 

or a phannaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 



cm 
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R', and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described m the definition of aryl given herein; a lipid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound T«^erein R^ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -0(acyl). -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NHCacyl), -N(lower alkyl)2, -N(acyl)2; 

R' is hydrogen, OR', hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl -C(0)0(alkyl), -C(0)Oaower alkyl), -0(acyl), -Oaower acyl), 
-0(alkyl), -0(lowCT allyl), -0(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
lsIH(lower alkyl), -lsIH(acyl), -NGower a]kyl)2, -N(acyl)2; and 
XisO,S,SO2 0rCH2. 

87. A method for tiie treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally eflfective amount of a compound of Formula 
xm, XIV or XV: 




(xm) (XIV) (XV) 

or a pharmaceutically acceptable salt thereof wherein: 
Base is a piirine or pyrimidine base as defined herein; 

R^ R^ and R' are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester mcluding alkyl or arylalkyl sulfonyl inchiding 
methanesulfonyl and benzyl, wherein the phenyl group is optionaUy substituted with 
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one or more substituents as described in the definition of aryl giv^ herein; a lipid, 
including' a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ and are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OGower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, SO2 0rCH2. 

88. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



or a phannaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)OGower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N{lower alkyl)2, -N(acyl)2; 



XVI: 




(XVI) 
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and are independently hydrogen, 0R^ hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0{alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -OCalkyl), -0(lower alkyl), -0(a]kenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^^ are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R^ and R^ R^ and R^^ R^ and R^, or R^ and R^^ can come together to form 

a bond; and 

Xis 0, S, S02orCH2. 

89. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amomit of a compound of Formula 



or a phannaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as dejSned herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester mcluding alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independ^itly H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, aBcynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 



xvn: 



Base 




(xvn) 
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R'' and are independently hydrogen, 0R^ hydroxy, alkyl (including lower alkyl). 



azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NHOower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 
R^^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R^ and R^, or R^ and R'° can come together to form a bond; and 
Xis O, S, S02orCH2. 

90. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



(xvm) 

or a pharmaceutically acceptable salt fliereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (mcluding lower acyl); alkyl 
(including lower alkyl); sulfonate est«r including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
OGower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, alkyl (including lower aUcyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 



xvm: 




Base 
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R is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, and R^ or R^ and R^ can come together to form a bond; and 
Xis O, S, SCborCHi. 

91. A method for the treatment or prophylaxis of a Hqjatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

HO^ ^ -ti miz 



I ICH3 

OH OH 

or a pharmaceutically acceptable salt thereof 

92. A method for the treatment or prophylaxis of a Hqpatitis C virus infection in a host, 
comprising administering an antivirally efTective amount of a conq>ound of the 
structure: 

NH2 




CH3 

OH OH 

or a pharmaceutically acceptable salt thereof. 



93. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

o 




CH3 

OH OH 



or a pharmaceutically acceptable salt thereof 
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94. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

stmcture: 




I 

OH OH 



or a phaimaceutically acceptable salt thereof 



95. A method for the treatment or prophylaxis of a Hepatitis C vims infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

OH OH 

or a phaimaceutically acceptable salt thereof. 



96. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

o 



N 



HOv,^ 



CH3 
OH OH 



or a phaimaceutically acceptable salt thereof. 
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97. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administ^ing an antivirally effective amount of a compoimd of the 

structure: 

O 



HO. 




NH 
N' 'NH2 



OH OH 

or a pharmaceutically acceptable salt thereof. 



98. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a contpound of the 
structure: 

NH2 




OH OH 

or a pharmaceutically acceptable salt tiiCTeof. 



99. A method for tiie treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising adnainistering an antivirally effective amount of a compound of liie 
structure: 

O 

'NH 




OH OH 

or a pharmaceutically acceptable salt thereof. 
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100. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administOTng an antivirally effective amomit of a compound of the 

structure: 

NH2 




OH OH 

or a phannaceutically acceptable salt thereof 



lOL A method for the treatment or prophylaxis of a Hepatitis C vims infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 




OH OH 

or a phannaceutically acceptable salt thereof 



102. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 




OH OH 

or a phannaceutically acceptable salt thereof 
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103. A method for the treatment or prophylaxis of a Hepatitis C virus infection m a host, 

comprising administering an anti-virally effective amount of a confound of Formula I: 



Y 




(D 

or a phannaceutically acceptable salt thereof, in combination or alternation wifli one or 
more other antivirally effective agents, wherein: 

R', and are indqiendently H, phosphate (iacluding mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a Hpid, including a 
phospholipid; an amino add; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acoq)table leaving group which when administered in vivo is capable 
of providing a compound wherein R*, R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NR*R' or SR*; 

and are independently selected ftom the groiq) consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^ NR'^' or SR"; and 

r" and R^ are indqjendently hydrogai, acjd Cmcluding lowo: acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and oyclopropyl). 
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104. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 11: 

Y 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R\ and are independoatly H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wh^ein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phosphoUpid; an amino acid; a caifoohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR^; 

and are independently selected fiom fhe group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl,. CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R\ NR^NR^ or SR*; and 

R" and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




OD 
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lUD. A method for the treatment or prophylaxis of a Hq)atitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 
ni: 




R'O. 



OR' 6r» 

m 

or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more othw antivirally effective agents, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabihzed phosphate prodrug); acyl (including lower acyl); alkyi 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R', R^ and R^ are indq)endently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NrV or SR\ 
X' and are independently selected fiom the group consisting of H, strai^t chained, 
branched or cyclic alkyl, CO-alkyl, CO-aiyl, CO-alkoxyalkyl, chloro, bromo. fluoio, 
iodo, OR'*, NR^' or SR"; and 

R* and r5 are independently hydrogen, acyl (including lower acyl), or alkj^ (including 
but not limited to methyl, efliyl, propyl and cyclopropyl). 
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106. A method for the treatment or prophylaxis of a Hq)atitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

IV: 



Y 




(IV) 

or a phannaceutically acceptable salt thereof in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically accq)table leaving group which when administered in vivo is capable 
of providing a compound wherein R\ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR^, NK*R^ or SR^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, COaryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR"*, NR*NR^ or SR"*; 
and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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107. A metbod for the treatment or prophylaxis of a Hq)atitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula V: 



y 




(V) 

or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally ejBfective agents, wherein: 

R\ and are independentiy H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (iacluding lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
mefhanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herem; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^, NR'^R^ or SR"^; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyU chloro, bromo, fluoro, iodo, 0R\ NR'^NR^ or SR^; 
and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not Umited to methyl, ethyl, propyl and cyclopropyl). 
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108. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Fonnula 
VI: 



Y 




(VI) 

or a phannaceutically acceptable salt thereof, in combination or altemation with one or 
more other antivirally effective agents, wherein: 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in \nvo is 
capable of providing a compound wherein R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R^ NR^R^ or SR^; 

is selected Scorn the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR'^NR^ or SR"*; 
and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

109. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amoimt of a compound of Fonnula 
Vn,VniorIX: 
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pi 



r'o^ 

1^ 



OR* OR^ 

(vn) 



OR'' 



(vni) 



OX) 



or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)OGower alkyl), -O(acyl), -0(lower acyl), 
-0(a]kyl), -0(lower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -NGower alkyl)2, -N(acyl)2; and 
Xis O, S, S02,orCH2. 



110. A method for the treatment or prophylaxis of a Hepatitis C vims infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula X, 
XIorXH; 



R'O 




Base 





(X) 



(XT) 



(xn) 



or a phannaceutically acceptable salt thereof, in combination or alternation one or 
more oiOast antivirally effective agents, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

r\ and are independmtly H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); aJkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl mcluding 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
OOower alkyl), -0(alkenyl), cUoro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(16wer alkyl)2, -N(acyl)2; 

R^ is hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vmyl, .C(0)0(alkyl), -C(O)O0ower alkyl), -0(acyl), -OOower acyl), 
-O(alkyl), -0(Iower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, S02orCH2. 

111. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
Xm, XIV or XV: 




Base 

•J 



(xm) (xrv) (XV) 

or a pharmaceutically acceptable salt thereof in combination or alternation with one or 
more other antivirally effective agents, wherem: 
Base is a purine or pyrimidine base as defined herein; 

R\ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 



256 



wo 01/90121 



PCT/USOl/16671 



(including Iowct alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when adrmnistered in vivo is 
capable of providing a compound wherein and R^ are independently H or 



R is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, SO2 0rCH2. 

1 12. A method for the treatment or prophylaxis of a Hepatitis C vims infection in a host, 
comprismg administering an anti-vnally eflFective amount of a compound of Formula 



(XVI) 

or a pharmaceutically acceptable salt ttiereof, in combination or alternation with one or 
more other antivirally ejBfective agents, wherein: 



R and R are indepaidently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a hpid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 



phosphate; 

06 ,v l.,,^.. 



XVI: 



Base 




Base is a purine or pyrimidine base as defined herein; 
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is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -O(lower acyl), -O(alkyl), 

-0(lower alkyl), -O(alkenyl), chloro, bxomo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), 

-NH(acyl), -NGower alkyl)2, -N(acyl)2; 

and are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 

azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 

-0(lower acyl), -0(alkyl), -0(lower alkyl), -0(alk6nyl), chlorine, bromine, iodine, NO2, 

NH2, -NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^^ are independently H, alkyl (including lower alkyl), chlorine^ bromine or 

iodine; 

alternatively, R^ and R^ R^ and R^^, R^ and R^, or R^ and R^° can come together to form 

a bond; and 

Xis O, S, S02orCH2. 



113. A method for the treatment or prophylaxis of a Hq)atitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
XVH: 



Base 



7 



(xvn) 

or a phaimaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R' and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
iacluding a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administored in vivo is 
enable of providing a compound wherein R^ and R^ are independently H or phosphate; 
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R is hydrogen, hydroxy, alkyi (including lower alkyl), azddo, cyano, aDcenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower aliyl), -O(acyl), -0(lower acyl), -0(alkyl), - 

0(Iower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 

NH(acyl), -NOower alkyl)2, -N(acyl)2; 

and R^ are indepradently hydrogen, OR^ hydroxy, alkyl (including lower alkyl), 

azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acylX 

-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, brorome, iodine, NO2, 

NH2, -NH(lower alkyl), -NH(acyl), -N(lower a]kyl)2, -N(acyl)2; 

R^^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R'^ and R^, or R^ and R^^ can come together to form a bond; and 

XisO, S, S02orCH2. 

1 14. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 

xvm: 




(xvm) 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally eflfective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R' and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(includiag lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when adndnistered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -OOower acyl), "0(alkyl), - 
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0(lower alkyl), -O(alkmyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NHGower alkyl), - 

NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

and are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 

alkynyl, Br- vinyl, 0-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 

or di(loweralkyl)amino; 

R^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
altematively, R^ and R^, or R^ and R^ can come together to form a bond; and 
XisO, S, S02orCH2. 

115. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
stracture: 

o 




or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 

116, A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

NH2 

HO- 

OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 




117. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally eflFective amoimt of a compound of the 
structure: 



260 



PCTAJSOl/16671 

WO 01/90121 Q 

<^ 

HOv 



ICH3 

OH OH 

mote antivirally effective agents, 
structure: 




ICH3 
OH OH 

more antiviraUy effective agents. 

„M ad^i-oing an anflviraU. efi^ve amoun. of a con^o^ of .ho 

structure: 




or a pi 

more antiviraUy effective agpnts, 
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120. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

stracture: 



O 

c 



NH 



jCHa 
OH OH 

or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



121. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
stracture: 

itx. 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
122. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compoimd of the 
stracture: 

NH2 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination or altemation with one or 
more antivirally effective agents. 
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TS'Tmethod fcrft. Teato^t orptophylxds of aH=paMs C virus mfection in .host, 
ccopisii* adnJnistai»g .n andviiaBy eff««ve amount of a oon-pouid of tte 
structure: 




OH OH 



or a pharmaceuticaUy acceptable salt thereof; in combination or alternation with one ot 
more antivirally effective agents. 

124 A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprismg administering an antivirally effective amount of a compound of the 
Structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, m combination or alternation with one or 
more antivirally effective agents. 

125 A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of tiie 
structure: . 




OH OH 



or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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126. A method for the treatment or prophylaxis of a Hq)atitis C virus infection in a host, 
cx)mprising administering an aativirally effective amount of a compound of the 
structure: 

HO^ H3C 
OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antiviraUy effective agents. 

127. Method of treatment as described in any of the preceding claims 79-126, wherein the 
said compound is in the form of a dosage unit 

128. Method of treatment as described in claim 127, wherein the dosage unit contains 10 
to 1500 mg of said compound. 

129. Method of treatment as described in claim 127 or 128, wherein said dosage unit is a 
tablet or capsule. 



130. A use of a compound of Formula I: 



Y 




0) 

or a pharmaceutically acceptable salt thereof for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
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"""ITbeUl. wherda Ihe phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, includmg a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein , and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, 0K\ NR^R^ or SR ; 
X' and are independently selected ftom the group consisting of H, straight chained, 
branched or cycKc alkyl, CO-alkyl. CO-aryl, CO-alkoxyalkyl. chloro, bromo, fluoro. 
iodo, OR*, NR*NR^ or SR*; and 

R^ and R' are independently hydrogen, acyi (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

131. A use of a compound of Formula H: 




(H) 

or a pharmaceutically acceptable salt thereof for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R» r2 and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substitueats as described in the definition of aryl given herein; a Upid, 
including a phosphoHpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R' are independently H or 
phosphate; and 

Y is hydrogen, biomo, chloro, fluoro, iodo, OR*, NR*R' or SR*; 
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and are independently selected from the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 

iodo, OR"^, NR^NR^ or SR^; and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



132. A use of a compound of Formula IH: 




m 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R^ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and , 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR^, NR'^R^ or SR'*; 
X^ and X^ are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R^ NR'^NR^ or SR^ and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



266 



PCT/USOl/16671 



(IV) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; • or other 
pharmaceutically acceptable leaving group which when administered in ^nvo is capable 
of providing a compound wherein R\ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR'^R^ or SR"^; 

is selected firom the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR"^^ or SR"^; 
and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

1 34. A use of a compound of Formula V: 




(V) 



WO 01/90121 

1 33 . A use of a compound of Formula IV: 

Y 
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or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR"^^ or SR"^; 

X* is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 0R\ NR^^ or SR^ 

and 

R"* and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

135. A use of a compound of Formula VI: 




(VI) 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a hpid, 
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including a phosphohpid; an ammo acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmabeutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein and R^ are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, 0R\ NRV or SR"^; 

is selected from the group consisting of H, straight chained, branched or cycUc alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 0R^ mhm? or SR^; 
and 

R"^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



136. A use of a conapound selected from Formulas VE, VHT and K: 



R*0, 




Itase 



Yd.. \^ 



OR^ or' 



• (vn) (vm) (DQ 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 

12 3 

R , R and R are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(includmg lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted, with 
one or more substituents as described in the definition of aryl given herein; a Hpid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ and R' are independenfly H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkeayl, alkynyl, 
Br-vinyl, 2-Br-elhyl, -C(0)0(alky]), -C(0)CKlower alkyl). -0(acyl), .0(lower acyl), 
-CKalkyl), -OOower alkyl), -0(alkenyl), CF3. chloro. bromo, fluoro, iodo, NO2, NH2, - 
NHOower alkyl). -NH(acyl). -N(lower alkyl)2, -N(acyl)2; and 
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XisO,S, SO2, orCH2. 



137. A use of a compound of Fomulas X, XI and XII: 




(X) (XI) (XII) 

or a phaimaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with ttie Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
mefbanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the defmition of axyl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower aUcyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ is hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-'0(alkyl), -0(lower alkyl), ■•O(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
XisO,S,S02orCH2. 
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138. A use of a compound selected firom Fonnulas XEH, XIV and XV : 

R'O^ B3,e Base 





Base 



(xm) (XIV) (XV) 

or a phannaceuticaUy acceptable salt thereof for the treatmeat or prophylaxis of a host 

Mected wi& the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 

r\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Kpid, 
including a phospholipid; an amino acid; a caibohydrate; a peptide; a cholesterol; or 
other phannaceuticaUy acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R' and R' are independently H or 
phosphate; 

R« is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -0(acyl), -0(lower acyl). -O(alkyl), - 
Oaower alkyl), -0(alkenyl), chloro, bromo, fluoro, ipdo, NO2, NH2, -NH(lower alkyl). - 
NH(acyl), -N(lower a]kyi)2, -N(acyl)2; and 
XisO, S, S02orCH2. 



139. A use of a compound of Formula XVI: 




cm 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with tiie Hepatitis C virus, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acjl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherem the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phosphohpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(Iower alkyl)2, -N(acyl)2; 

R'' and R^ are mdependently hydrogen, 0R^ hydroxy, alkyl (including lower alkyl), 

azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 

-0(lower acyl), -0(alkyl), -OGower alkyl), -0(alkenyl), chlorine, bromine, iodine, NO2, 

NH2, -]SIH(lower alkyl), -NH(acyl), -N(lower a]kyl)2, -N(acyl)2; 

R^ and R^*^ are mdq)endently H, alkyl (including lower alkyl), chlorine, bromine, or 

iodine; 

alternatively, R^ and R^ R'' and R^^, R' and R^ or R* and R^° can come together to form 
a bond; and 
XisO,S, S02orCH2. 

140. A use of a compound of Formula XVII: 



or a phaxmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 




(xvn) 
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and are independeatly H; phosphate (inchiding monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(includmg lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl mcluding 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when ad mini stered in vivo is 
capable of providing a compound wherein R^ and R^ are independently H or phosphate; 
R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkmyl, alkynyl, 
Br-vinyl, <:(0)0(a]kyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), "0(alkyl), - 
0(lower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), .N(lower alkyl)2, -N(acyl)2; 

and R^ are independently hydrogen, OR^ hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(a]kyl), -C(0)OGower alkyl), -O(acyl), 
-OGower acyl), -0(alkyl), -0(lower alkyl), -0(a]kOTyl), chlorine, bromine, iodine, NO2, 
NH2. -NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; 
R^° is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R^ and R^, or R^ and R^^ can come together to form a bond; and 
XisO,S,S02orCH2. 

141 . A use of a compound of Formula XVEEI: 



(xvm) 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 



R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 




Base is a purine or pyrimidine base as defined herein; 
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one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; , a cholesterol; or 

other phannaceutically accq>table leaving group which when administered in vivo is 

enable of providing a compound wherein and are independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 

NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, 0-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
altematively, R^ and R^, or R^ and R^ can come together to form a bond; and 
Xis O, S, S02orCH2. 



142. A use of a compound of the structure: 



N- 



HO 




NH2 



N 

I ICH3 
OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



143. A use ofa compound of the stnicture: 



NH, 



H0>^^ ' 



I fcH3 
OH OH 

or a pharmaceutically acceptable salt tiiereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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NH 



ICH3 
OH OH 

or a pharmaceuticaUy acceptable salt Hiereo^ for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



145. A use ofacompoimd of the structure: 



NH2 



HO^ 



OH OH 

or a pharmaceuticaUy acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



146. A use of a compound of the structure: 




HO. 




NH 
N^O 



ICH3 
OH OH 



or a pharmaceuticaUy acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



275 



wo 01/90121 PCT/USOl/16671 
147. A use of a compound of the structure: 




or a phannaceutically acceptable salt thereof, for tfie treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 

148. A use of a compound of the structure: 



O 




OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



149. A use of a compound of the structure: 




OH OH 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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HO 




OH OH 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



151. A use of a compound of the structure: 



HO 




N 



N ^O 



OH OH 



or a phaimaceuticaUy acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



152. A use of a compound of the structure: 



O 




HQ 




NH 
N^O 



OH OH 



or aphannaceuticaUy acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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1 53. A use of a compound of the structure: 




OH OH 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected wifli the Hepatitis C virus. 

154. A use of a compound of Formula I: 



Y 




(I) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyi sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a Upid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically accq>table leaving group which when administered in vivo is capable 
of providing a compound wherein R\ R^ and R^ are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR^ NR^^ or SR"*; 

and are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, 0R\ NR'^NR^ or SR^; and 
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R and R are m(iq)endently hydrogen, acyl (including lower acji), of alkyl (including 

but not limited to methyl, ethyl, propyl and cycloiaopyl). 



155. A use of a conipouod of Formula II: 




or a phaimaceutically acceptable salt thereof in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected wifli the Hepatitis C vims, wherein: 
R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
Oncluding Iowct alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Kpid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R^ and R^ are is independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR'', lsIR*R^ or SR*; 

L 2 

X and X are independently selected firom the group consisting of H, straight diained, 
branched or cycUc aDcyl, CO-alkyl, CO-aryl. CO-alkoxyalkyl, chloio, bromo, fluoio, 
iodo, 0R^ NR'^NR^ or SR'*; and 

R'' and R^ are indq)endently hydrogen, acyl (including lower acyi), or alkyl (including 
but not limited to methjd, eflijd, propyl and cyclopropyl). 



279 



wo 01/90121 PCT/USOl/16671 
156. A use of a compound of Formula HI: 



Y 




m 

or a pharmaceutically acceptable salt thereof, in the manu&cture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 

and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including aUcyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Kpid, 
including a phosphoUpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
enable of providing a compound wherein R', R^ and R^ are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"^, NR^R^ or SR"^; 

and are independently selected fiom the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR^, NR^^ or SR^; and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



280 



wo 01/90121 PCTAJSOl/16671 
1 57. A use of a compound of Foimula IV: 

Y 




(IV) 

or a pharmaceutically acceptable salt thereof; in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
r\ and are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherem the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a hpid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is enable 
of providing a compound wherein R\ R^ and R^ are indepradently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR'*, NR^^ or SR"*; 

is selected firom the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 0R^ NR'^NR^ or SR^; 
and 

R"* and R^ are independently hydrogen, acyl (including Iowa- acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

158. A use of a compound of Formula V: 




(V) 
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or a pharmaceutically acceptable salt thereof^ in &e manufacture of a medicament for 

the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl givra herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R\ R^ and R^ are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR"*, NR'^R^ or SR"*; 

is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR^ NR'^NR^ or SR"*; 
and 

R^ and R^ are independently hydrogen, acyl (including lower acyl), or alkyl (iacluding 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

159. A use of a compound of Formula VI: 



Y 




m 

or a pharmaceutically acceptable salt thereof, vi the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R\ R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given h^ein; a lipid, 
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""So^ a phospholipid; an »ino acid, a c^.^y^: a P=P«d« • -^^^ " 
Mh„ ph^uBcaay acccpBbl. leaving group whioh wh» adnmnsttred i» » 
capable of providing a compound wher«n R'. »id R' are independenlly H or 

phospliate; and ^ 
Y is hydrogen, bromo. chloro, fluoro. iodo, OR', NrV or SR ; 

is selectedfrom^e group consisting ofH,strai^t chained, branched orc^^^^^ 

CX>a]kyl, CO-aryl, CO-alkoxyalkyl. chloro, bromo. fluoro. iodo, OR . NR^ or SR . 

and 

R< andR' are independently hydrogen, acyl (including lower aoyl), or alkyl (mcludmg 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



160. AuseofacompoundselectedftomFormulasmvmandlX: 




rat* 



(vnD 



(K) 



or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxisofahost infected withtheHepatitisCvirus.wh«^ 

Base is a purine or pyrimidine base as defined herein; 

R» R^ and R^ are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
n^elhanesulfonyl and benzyl, wherein the phenyl group is optionally substituted witii 
one or more substituents as described in the definition of aryl given herem; a hpid. 
includmg a phosphoHpid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leavmg group which when administered in vivo is 
capable of providing a compound wherein R\ and R^ are independently H or 

phosphate; „ i n i 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl). azido. cyano. alkenyl. alkynyl. 
Br-vinyl. 2-Br-ethyl, -C(0)0(alkyl). -C(0)Oaower alkyl). -0(acyl), -0(lower acyl), 
-0(alkyl). ^aower alkyl). -0(a]kdxyl), CF3. chloro, bromo, fluoro. iodo, NO,, NH^, - 
NHOower alkyl), -NH(acyl). -NGower alkyl),, -N(acyl)2; and 
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161 . A use of a compound of Formulas X, XI and XII: 




(X) (XI) (Xn) 

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for 
tiie treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R\ and R'' are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (mcluding lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R^ R^ and R^ are independently H or 
phosphate; 

R^ is hydrogen, hydroxy, aUcyl (including lower aUcyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OGower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ is hydrogen, OR^, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower acyl), 
-O(alkyl), -0(lower alkjd), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyi), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis 0, S, S02orCH2. 
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162. A use of a compomid selected from Fonnulas XIII, XIV and XV: 




OR^ OR' 




Base 



R*0^ 



pan) (XIV) (XV) 

or a phaimaceutically acceptable salt thereof in the manufacture of a medicament for 
the treatment or prophylaxis ofahostMectedv^th the HepatitisCvirus.where^ 

Base is a purine or pyrimidine base as defined herein; 

R\ and are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a Upid. 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compomid wherein R\ and R' are mdependeutly H or 
phosphate; 

R« is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl). -OGower acyl), -0(alkyl), - 
Oaower alkyl). -0(alkenyl), chloro, bromo, fluoro. iodo. NO2, NH^, .NH(lower alkyl), - 
NH(acyl), -NGower alkyl)2, -N(acyl)2; and 
XisO.S, S02orCH2. 



163. A use of a compound of Formula XVI: 



r'o 




Base 



(XVD 



pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 



or a 
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Base is a purine or pyrimidine base as defined herein; 

and are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given h^ein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other phannaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R^ and R^ are independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, ^C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 

NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, hydroxy, alkyl (including lower alkyl), 

azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)OGower alkyl), -0(acyl), 

-0(lower acyl), -0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 

NH2, -NHOower alkyl), -NH(acyl), -NQower alkyl)2, -N(acyl)2; 

R^ and R^*' are independently H, alkyl (including lower alkyl), chlorine, bromine or 

iodine; 

alternatively, R^ and R^, R^ and R^^ R^ and R^ or R^ and B}^ can come together to form 

a bond; and 

XisO,S,S02orCH2. 



1 64. A use of a compound of Formula XVII: 




(xvn) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 
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and are indq)eiideatly H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other phaimaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R^ and R^ are independently H or phosphate; 

R^ is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)OGower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

0(lower alkyl), -O(alkenyl), chloio, bromo, fluoro, iodo, NO2, NH2, -NHOower alkyl), - 

NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R"' and R^ are independently hydrogen, 0R^ hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-O(lower acyl), -0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH2, -NH(lower alkyl), -NH(acyl), -NGower a\ky\% -N(acyl)2; 
R^° is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R^ and R^, or R'' and R^^ can come together to form a bond; and 
Xis O, S, S02orCH2. 



165. A use of a compound of Formula XVIII: 



Base 



.X. 



or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R^ and R^ are indqjendently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabiUzed phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
• methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more substituents as described in the definition of axyl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when adroinistered in vivo is 
capable of providing a compound wherein and are independently H or phosphate; 
R^ is hydrogen, hydroxy, a!kyl (including lower alkyi), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; 

R^ and R^ are independently hydrogen, OR^, alkyl (including lower alkyl), alkenyl, 
alkynyl, Br- vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R^ is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
altematively, R^ and R^, or R^ and R^ can come together to form a bond; and 
XisO, S, S02orCH2. 

166. A use of a compound of the structure: 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the 
treatment or prophylaxis of a host infected with the Hepatitis C virus. 

167. A use of a compound of the stmcture: 



OH OH 

or a pharmaceutically accq)table salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



O 




OH OH 




NH2 
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168. A use of a compound of the structure: 
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NH 



HO. 



1 ( CHj 
OH OH 

or a phaimaceutically acceptable salt thereof in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



1 69. A use of a compound of the structure: 



HO. 




N 



N 



JCH3 
OH OH 



or a pharmaceuticaUy acceptable salt thereof, in fht manufacture of a medicament for 
tiie treatment or prophylaxis of a host infected with the Hepatitis C virus. 

170. A use of a compound of the structure: 




HO 



N-^O 



I ICH3 
OH OH 

or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatmait or prophylaxis of a host infected with the Hepatitis C virus. 
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171. A use of a compound of the structure: 



PCT/USOl/16671 




JCH3 
OH OH 

or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



172. A use of a compound of the structure: 




OH OH 

or a phaxmaceuticaUy acceptable salt thereof in the manu&cture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



1 73 . A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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174. Auseofa compound of the structure: 
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OH OH 

or a phaimaceuticaUy acceptable salt thereof, in the manufecture of a medicament for 
tiie treatment or prophylaxis of a host infected with the Hepatitis C virus. 



175. A use of a compound of the stracture: 




OH OH 

or a phaimaceuticaUy acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



176. A use of a compound of the structure: 




OH OH 



phaimaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



or a 
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177. A use of a compound of the structure: 
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OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with tiie Hepatitis C virus. 



178. Use of flie compound as described in any of the preceding claims 130-177, wherein 
Hxe said compound is in the form of a dosage unit. 

179. Use of the compound of claim 101, wherein the dosage unit contains 178 to 1500 
mg of said compound. 

180. Use of the compound of claim 178 or 179, wherein said dosage unit is a tablet or 
capsule. 
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